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CHAPTER I. INTRODUCTION 
From 1979 to 1991, the industrial arts profession in the 
United States initiated a name change to technology education 
and refocused its mission to include both technology's social 
impact on our society and technological literacy for a new 
generation. 
Although the shift in focus from industrial arts to 
technology education was controversial throughout this period, 
a consensus did evolve in support of the movement. Recent 
research indicates that the transition to technology education 
is generating much interest across the country. 
Current Trends in the United States 
As part of a Professional Improvement Plan, a survey 
conducted from the summer of 1986 through October 1988 by the 
International Technology Education Association (ITEA) 
addressed the issue of what is being taught in the United 
States. The instrument was sent to program directors in all 
50 states and in Puerto Rico and Guam. It requested, among 
other things, the identification of state programs that the 
ITEA could contact to complete the survey. Results of the 
survey, as cited by Jule D. Scarborough (1989), are 
summarized here: 
(1) 297 (18.5%) of the 1,607 teachers identified 
responded. 
(2) 67% of the middle or junior high school program 
directors felt that theirs were technology education 
programs. 
(3) 56% indicated that their programs were a direct lead 
into a high school technology education program. 
(4) 69% of the high schools offered introductory 
technology education programs. 
(5) 56% of the high schools offered advanced technology 
education programs. 
(6) 90% of the high school program directors said that 
their programs were electives. 
(7) 20% said that vocational education was part of their 
curriculum. 
(8) 63% said that vocational education should be part of 
technology education. 
(9) On the average, 60% of programs were considered 
technology education. 
In 1981, the Standards for Industrial Arts Education 
Program Project, headed by William Dugger, found that "the 
most frequently listed courses were woods, metals, and 
mechanical drawing" (Scarborough, 1989, p. 7). In contrast, 
69% of the ITEA survey respondents listed communication, 
transportation, manufacturing, and energy/power as courses 
they offered. 
Oaks (1989) indicated that the change to a curriculum 
reflecting technology officially began about five years 
ago. According to Oaks, the last three years, however, have 
brought about dramatic changes; 
(1) More than 30 states and several professional 
councils affiliated with the International Technology 
Education Association (ITEA) have changed their names to 
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reflect an emphasis on technology education. 
(2) Teacher preparatory institutions, such as Kearney 
State College in Nebraska, have modified curricula and 
facilities to reflect technology exclusively. 
(3) Increasing numbers of states are developing 
technology education curricular guidelines and classroom 
activities built either around the four major content 
organizers of manufacturing, communications, 
construction, and transportation or around the broader 
concept of technology. 
(4) Current legislation before Congress provides for 
regional technology education centers and funding for 
growth and development of technology education across the 
nation. 
(5) Several states have passed technology literacy laws 
guaranteeing technology education for all children. 
Reeve (1990) reported that "the field of Technology 
Education/Industrial Arts is in a time of transition." 
This transition has resulted in curriculum changes that 
emphasize the teaching of "technology" instead of 
traditional "skill" oriented courses. Along with this 
change in curriculum has come the renaming of many of the 
national and international councils and associations 
affiliated with what was formerly known as Industrial 
Arts. (p. 25) 
These changes clearly indicate that the transition from 
industrial arts to technology education is in progress. 
Indeed, technology education may soon replace industrial arts 
in schools across the United States. 
Taiwan's Status 
Taiwan has always taken pride in the quality of its 
education, and courses in the industrial arts have certainly 
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contributed to technological literacy in Taiwan over the past 
40 years. The people of Taiwan live in a complicated milieu 
that is changing rapidly. An important issue is how to teach 
a new generation to adjust to new or changing circumstances 
and how to inform this new generation of the importance of 
cultural, economic, and social impacts of technology. 
Technology education presents a spectrum of pertinent 
information, and it is the author's belief that it should be a 
part of general education in Taiwan. 
Taiwan is lagging behind other nations in the development 
of technology education programs. If technology education is 
not developed, if it is not taught by technology education 
instructors, and if the technological innovations of the 
modern world are lost sight of, then Taiwan will most 
certainly lose its reputation for having a fine educational 
system. Moreover, the youth of Taiwan may lose the ability to 
cope with modern life. 
Rationale 
Technology change and education 
Ramo (1983) contends that the 20th century could be 
called the "century of technology" 
...although obviously the twentieth will not stand out as 
the only century affected by technological advance. 
Technology has been with us since before the invention of 
the wheel, and the future society certainly will find 
itself under the spell of more scientific discovery and 
technological development than we have so far known. But 
ours may go down as the century of technology because it 
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will be seen that in the 1900*s society did more than 
incorporate its share of technological advances—it 
became a technological civilization, (p. 3) 
Lauda (1988), citing the Carnegie Forum's Task Force on 
Teaching as a Profession, maintains that the educational 
system needs not repair but overhaul: 
We are loathe to accept such an indictment, but we must 
analyze our current system and be willing to acknowledge 
change. Citizens of the remainder of this century and 
the 21st century must be equipped with: (1) certain basic 
skills, (2) a desire for life long learning and (3) 
values which enable them to perpetuate the goals of the 
larger society, (p. 10) 
Three major propositions can be drawn from Ramo's and 
Lauda's statements. First, it is necessary to admit that 
technological advance has both advantages and disadvantages 
for a society. Second, it is necessary to rebuild our 
educational system to prepare our children to live in a 
rapidly changing society. And third, children need to be 
taught certain basic skills to interest them in life-long 
learning and in values enabling them to perpetuate the goals 
of the society at large. 
Technology education and technological literacy 
The creation of technology is a uniquely human endeavor 
and a distinguishing characteristic of developed civilization. 
Technology is the application of organized knowledge and 
problem-solving techniques. The term refers to inventions, 
innovations, and other creative developments for producing 
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physical objects and for performing technical services. 
Technology involves the resources, tools, machines, processes, 
and systems required to satisfy the material needs and desires 
of people. It includes the processes of design, engineering, 
invention, research, experimentation, development, production, 
and control of technical means. 
The development and the application of technology have 
occurred primarily in industry. Technology and industry have 
provided benefits and presented problems for our culture and 
the environment. Throughout the secondary schools the 
components of industry and technology have been used as a 
content base on which to plan and to implement experiments in 
technology education (Cuetara, 1988, p. 43) . 
But in the future, the world will not be based on an 
industrial economy as it has been since the industrial 
revolution. Studying technology in schools will become 
increasingly important as it enables citizens to understand 
technological society and to control to some extent situations 
that have had, and will continue to have, an impact on their 
futures (Ritz, 1981, p. 2). 
Waetjen (1987) recommended a revolution in education to 
"emphasize the major characteristics of our society." 
Schools are created by a people to perpetuate the 
important aspects of society.... The American society 
has three major characteristics: It is democratic by 
choice and persuasion; it is technological in nature; and 
it is an educated society, (pp. 28-29) 
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A technological society requires new forms of literacy. 
And critical to a democratic society is the functioning of all 
citizens as free and responsible members. Thus, members of a 
democratic, technological society must understand the 
relations among technological systems and human affairs. 
Today, educators from all areas are addressing the study of 
technology as a part of basic education and the new liberal 
arts. This new form of literacy is being called technological 
literacy (DeVore, 1983, p. 11). 
Schools have had only limited success with curricula 
providing students with experiences in applying mathematics 
and scientific principles to problem situations representative 
of society. In fact, Jennings (1988) argues that many young 
people no longer wish to continue their education because 
school curricula seem to have virtually no connection with 
"the real world and its rapidly advancing and highly 
technological living conditions." (p. 2) 
Technology education focuses on a systems approach to 
developing technological understanding. The systems of 
communication, construction, manufacturing, energy, and 
transportation constitute broad content areas for study. 
Technology education is designed to help students understand, 
live, and work in an advanced technological and information 
based society. The interdisciplinary nature of technology 
education also encourages students to comprehend and to apply 
8 
natural sciences, social sciences, and humanities (Cuetara, 
1988). 
Wright (1980) maintains that the approach to technology 
education "should be interdisciplinary," addressing 
...the technical and social/cultural issues that are 
essential contributing factors towards a better 
understanding of technology.... Understanding technology 
can help people to better cope with rapid change and to 
become knowledgeable consumer/decision makers in the 
future. It is the decision-making process about 
technological development that makes technological 
literacy paramount to basic education, (pp. 35-37) 
When technology education is included in the basic 
education curriculum, students will have the opportunity to 
understand the impact of technology on the society in which 
they live. Part of this understanding involves the ability to 
assess change resulting from technology. 
Waetjen (1985) contends that the real risk for society 
lies in underestimating the importance of assessing changes 
brought about by technology or in assuming that such 
assessments are widespread. 
A central role of an educational institution is to offer 
a curriculum that gives its students a basic 
understanding of the society in which they live. 
Proceeding on that premise, it is logical to assume that 
in a democratic, technological society, the curriculum 
would strongly reflect those characteristics. Almost all 
areas of the curriculum contain information about the 
democratic form of government in the United States. The 
same cannot be said about technology. People are 
becoming out of touch with a fundamental aspect of their 
society because our educational institutions impart so 
little understanding of its technological base. (p. 9) 
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The approach used in technology education is holistic. 
Each student is actively involved in classroom/laboratory 
activities that develop knowledge of, skill in, and realistic 
attitudes toward industry and technology. Emphasis is on 
nurturing leadership, communication, social-interaction, 
problem-solving, and manipulation skills. Personal and social 
growth is fostered through interaction with other students in 
the laboratory and through student technology education 
organizations (Cuetara, 1988, p. 43). 
The International Technology Education Association (ITEA) 
suggests in the videotape "Technology Education: The New 
Basic" (1988c) that a technology education program 
(1) be based on a technical system, 
(2) be knowledge-based, 
(3) be able to deal with the social and cultural impacts 
of technology, 
(4) be activity based, and 
(5) be able to provide interdisciplinary learning. 
According to Lisensky (1985), the greatest challenge of 
the future will be characterizing "tradeoffs in regard to 
resources, risks and social values." 
To do that, students must become aware of how science, 
technology and society interact. To this end, liberal 
arts colleges need to include the "third culture" - the 
artifact world, and its complex technological system - as 
an integrated part of their curriculum, (p. 6) 
Technology should be one of the integrator or themes 
taught throughout the curriculum. As adults, students of 
such a curriculum will have an understanding of 
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technology and will be able to assess its influence on 
lifestyle (Waetjen, 1985, p. 9). 
Jennings (1988) maintains that the United States is at a 
critical juncture in its history; 
The United States faces the prospect of its children not 
experiencing the "good life" if an acceptable level of 
technological literacy is not achieved. If the new 
generations of children in our schools do not have the 
opportunity to develop a higher degree of technological 
literacy than in the past, our nation will certainly be 
"at risk" (p. 2). 
Clearly, an understanding of technical systems is 
critical as a basis on which to determine public policy as 
well as to manage and control technological systems. But 
public education has failed to consider the issue of 
technological literacy seriously. A large part of our 
population may be totally ignorant of technological systems— 
that is, of their origins, evolutions, capabilities, 
operations, and limitations. In DeVore's candid (1983) 
opinion, "Most live with perpetuated myths and folk knowledge 
that detract from true understanding" (p. 13). Because of the 
limited understanding of technological forces, innovative 
curricula are needed in technology education. 
We must consider a major goal: achieving technological 
literacy. This raises the issue of what schools can do 
to develop in the citizenry a reasonable degree of 
technological literacy. This is a pressing problem that 
will require our best thinking and perhaps a movement 
into new and different forms of content involvement. 
(Maley, 1987, p. 47) 
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Problem Statement 
The problems addressed in this study are: 
(1) investigation of the origins and the development of 
the educational concepts of industrial intelligence and 
their influence on technological literacy; 
(2) investigation of meanings and uses of the term 
"technological literacy" through an analysis of 
statements and definitions of curricular areas of 
technology education; 
(3) investigation of the variety of current models and 
contents of technology education that can enhance the 
primary discipline so as to advance technological 
literacy in general education in Taiwan, Republic of 
China; and 
(4) formulation of an appropriate strategy for Taiwan's 
adoption of a technology education program. 
Purposes of the Study 
The purposes of this study are; 
(1) to identify the concepts of technological literacy 
through a literature review of curricula in areas of 
liberal arts, sciences, and technology; 
(2) to provide historical information regarding the 
origins and development of the educational concepts of 
industrial intelligence and regarding their influence on 
technological literacy; 
(3) to provide information regarding definitions, 
dimensions, and curricular components in the domains of 
technological literacy; 
(4) to develop a technology education model that can 
enhance the primary discipline for advancing 
technological literacy in general education in Taiwan, 
Republic of China; and 
(5) to develop transition strategies for Taiwan as it 
reforms technology education in general education. 
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Need for the Study 
After attempting to ignore technology education for 
generations, science and technology educators are now 
clamoring for a role in developing scientific and 
technological literacy (Dyrenfurth, 1984). Growth of the 
professional improvement plan, which provides a philosophical 
foundation for technology education emphasizing technological 
literacy, occurs throughout the world today. As a result, the 
ITEA's first strategic document, the 1983-1986 Professional 
Improvement Plan, was developed. As a result of the major 
successes achieved by means of this plan, the ITEA turned its 
attention to the development of the 1990-1995 long-range plan, 
which focuses on technological literacy through leadership, 
professional development, and services. The mission statement 
has been stated as the advancement of technological literacy 
(Lauda, 1990). 
Industrial arts educators in Taiwan should consider this 
technological literacy plan seriously. Although the term 
"technological literacy" has become something of a buzz word 
in technology education during the past ten years, it is 
nonetheless true that to survive in an advanced technological 
and information based society, students must know how and why 
things work and be able to use and change them. Such know-how 
is rightly called "technological literacy." 
Lauda (1978) gives a more detailed definition of the 
term: 
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A new way of thinking which creates a whole new "world 
view" -that is, understanding that modern technology is 
itself a new organization of meanings, and assumptions 
about the world and human life. It involves technical 
skills as well as knowledge of socio-technical systems— 
the sort of thinking that alters culture, forces a new 
way of life, a new morality and a new purpose for human 
beings, (p. 3) 
Lauda (1988) also lists the basic technological survival 
skills that "must be the ultimate goal of technology 






















Figure 1. The technological survival skills needed in a 
technology curriculum (Lauda, 1988, p. 11) 
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"This list is designed to help individuals entering the 
work force to figure out what they need to know, where to get 
it and how to use it in their productive activity" (p. 12). 
Moreover, it is the responsibility of the public schools 
to instill in students the desire for life-long learning: 
Technological growth requires a great deal of 
responsibility. It mandates that students entertain 
ideas involving outcomes caused by human decisions. 
Traditionally, this has been neglected in the discipline 
of industrial arts. Technology education, on the other 
hand, is designed to help the student examine 
consequences (outputs) of technological choices, (pp. 
12-13) 
In Taiwan, teachers have played an important role both in 
teaching students to understand technology and in preparing 
them for work. Furthermore, teachers have contributed 
significantly to the economy of the country (Land, 1976). 
According to current junior and senior high curriculum 
standards (Ministry of Education, Taiwan, R.O.C., 1983a,b) 
promulgated in July 1983 and implemented after August 1984, 
students in grades 7 to 11 must elect to take either 
industrial arts or home economics. Some elective courses 
pertaining to the industrial arts, such as drafting, 
metalworking, and electronics shop, are also offered at both 
junior high and senior high levels, but these courses are more 
vocation-oriented (characterized as "learning for earning") 
than are the required industrial arts courses (characterized 
as "learning for living") (Lee, 1990). 
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An examination of the cluster of industrial arts 
education courses in Taiwan indicates that this cluster is so 
simple and skill based that it fails to address the problems 
and concerns of a complex technological society. Martin 
(1983) noted that there has been increased effort by 
technology educators to reexamine the study and teaching of 
technology. Martin (1983) and Lauda (1984) both state that 
several efforts reflect this reexamination of technology. 
Thus, educators need to enhance the position of technological 
literacy education in the general education program if our 
programs are to make students knowledgeable about 
technological developments, changes, assessments, forecasts, 
and decision making. 
Nevertheless, scarcely any definitions of, or proposals 
for, curricula emphasizing technological literacy pay close 
attention to the fundamental requirement of industrial 
education. To improve the teaching of technology to students 
in general education, it is essential to use a systematic 
model to clarify and define the goals, the objectives, and the 
contents of technology education. 
The success of the development of technology education 
will depend upon the attitudes of related professionals. 
Therefore, obtaining comprehensive information from 
administrators, professors, teachers, and graduate students of 




The present study seeks answers to the following 
questions: 
(1) What should be the concepts of technological 
literacy that should be taught to students through 
general education in Taiwan? 
(2) What should be the objectives of the technology 
education program within general education in Taiwan? 
(3) Which curricula should be emphasized to enhance 
technological literacy within general education in 
Taiwan? 
(4) What are the necessary transition strategies for 
Taiwan to change from industrial arts education to 
technology education? 
(5) Do any differences exist between the perceptions of 
administrators, professors, teachers, and undergraduate 
and graduate students of industrial arts education in 
Taiwan regarding questions 1-4 of this study? 
Null Hypotheses to be Tested 
(1) There is no significant difference between 
administrators, professors, teachers, and undergraduate 
and graduate students of industrial arts in terms of 
perception of the concepts of technological literacy 
taught within general education in Taiwan. 
: aj=0 for all j groups, where j = 1,2,3,4 (a = .05) 
(2) There is no significant difference between 
administrators, professors, teachers, and undergraduate 
and graduate students of industrial arts in terms of 
perception of the objectives of technology education. 
Hgg: aj = 0 for all j groups, where j = 1,2,3,4 (a = .05) 
(3) There is no significant difference between 
administrators, professors, teachers, and undergraduate 
and graduate students of industrial arts education in 
terms of perception of which curricula should be 
emphasized to enhance technological literacy within 
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general education in Taiwan. 
Hgg: aj = 0 for all j groups, where j = 1,2,3,4 (a = .05) 
(4) There is no significant difference between 
administrators, professors, teachers, and undergraduate 
and graduate students of industrial arts in terms of 
perception of the necessary transition strategies to move 
from industrial arts to technology education. 
^o4* ~ 0 for all j groups, where j = 1,2,3,4 (a = .05) 
Assumptions of the Study 
A number of assumptions have been made in the design of 
this study: 
(1) Enhancing the technological literacy (awareness and 
exploration of technology) of Taiwan's students is 
required to implement a technology education program in 
general education. 
(2) The lack of a technology education program designed 
to improve technological literacy in Taiwan accounts for 
the inadequacy of technology education research and 
information. 
(3) Making the transition from industrial arts education 
to technology education requires appropriate transition 
strategies. 
(4) The systems model formulated in this study will 
enable Taiwan educators and administrators to develop a 
technology education program for general education in 
Taiwan. 
(5) Groups representing administrators, professors, 
teachers, and 4th-year undergraduate and graduate 
students of industrial arts education in Taiwan will be 
willing to participate in this study. 
(6) Opinions and perceptions of the groups contacted for 
this study will provide sufficient information for the 
development of a technology education system model in 
general education in Taiwan. 
(7) The respondents are knowledgeable about the status 
of relevant programs and trends and will reply honestly. 
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(8) The methods of data collection and statistical 
analysis used are appropriate for this study. 
Delimitations of the Study 
(1) The information and the model proposed in this study 
are meant for pre-service technology education of 
teachers preparing to contribute to general education in 
Taiwan. 
(2) The results of this study are generalizable only to 
technology education teachers in public junior high and 
senior high schools in Taiwan. 
(3) The technology education program proposed in this 
study is provided as a guideline and does not incorporate 
all contents that should enter into technology education. 
Because school settings differ, the elements of the 
program will need to be modified accordingly. 
(4) The input of groups besides those identified for the 
study might be useful in a study of this nature; but 
other groups such as employers, 
parents, associations, and scholars could not be 
included because of cost and time limitations. 
Outline of Study Procedures 
In conducting the study, the author followed these 
procedures : 
(1) Identify a research problem. 
(2) Review literature related to technology education 
and technological literacy. 
(3) Write a proposal to be discussed with the graduate 
advisor, the graduate committee, the graduate faculty, 
and the Ph.D. students in the Department of Industrial 
Education and Technology at Iowa State University. 
(4) Identify the population and sample subjects for this 
study. 
(5) Construct test hypotheses. 
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(6) Identify and label dependent and independent 
variables. 
(7) List all sample subjects. 
(8) Select, develop, and modify an instrument (a 
questionnaire) for the study. 
(9) Present the proposal to graduate committee members. 
(10) Submit both the proposal and the instrument to the 
Human Subjects Review Committee for approval. 
(11) Perform a pilot study with a sample of eligible 
teachers in Taiwan. 
(12) Discuss the pilot study with committee members and 
revise the instrument based on their recommendations and 
on pilot study results. 
(13) Translate the questionnaire into Chinese. 
(14) Mail the questionnaires to the selected sample. 
(15) Follow-up with additional questionnaires and letters 
in case of incomplete responses or non-returns. 
(16) Collect, code, and analyze the data from the 
returned questionnaires. 
(17) Write a final report, summary, and conclusion; make 
recommendations based on the findings. 
Research Schedule 
1991 Jan. Identify a research problem-
1991 Feb. Review the literature related to technology 
education and technological literacy. 
1991 Feb. Write a proposal that will be discussed with 
the graduate advisor, the graduate committee, 
and both the graduate faculty and the students 
of the Department of Industrial Education and 
Technology at Iowa State University. 
1991 Apr. Present the proposal to graduate committee 
members. 
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1991 Apr. Identify the population and sample subjects. 
1991 Apr. Construct test hypotheses. 
1991 Apr. Identify and label both dependent and 
independent variables. 
1991 Apr. List all subjects. 
1991 May Select, develop, and modify an instrument for 
the study. 
1991 May Submit the proposal and the instrument to the 
Human Subjects Review Committee for approval. 
1991 June Perform a pilot study with a sample of eligible 
teachers in Taiwan. 
1991 July Discuss the results of the pilot study with 
committee members and revise the instrument 
based on their recommendations and on the pilot 
study results. 
1991 July Translate the questionnaire into Chinese. 
1991 Sep. Mail the questionnaires to the selected sample. 
1991 Oct. Follow-up with additional questionnaires and 
letters in cases of incomplete responses or 
non-returns of the initial mailing. 
1991 Nov. Collect, code, and analyze the data from the 
questionnaires. 
1991 Dec. Write a final report, summary, and conclusion; 
make recommendations based on the findings. 
1992 Jan. Attend the final oral examination. 
Definition of Terminology 
Discipline of technology: The study of the creation and the 
use of technical means, e.g., tools, machines, techniques, and 
technical systems, in relation to people, their societies, the 
environment, and the civilization process (DeVore, 1986, p. 
203) . 
General education: The idea that every person should have a 
chance to acquire knowledge, thinking skills, the abilities 
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necessary for learning new knowledge and skills, as well as 
the ability to apply old knowledge to new situations (Clark & 
Starr, 1986, pp. 12-13). 
Liberal arts: The promotion of broad understanding by 
teaching critical thinking skills, communication skills, and 
learning skills (Weiner, 1984). 
Literacy: The ability to read and write at a level allowing 
an individual to function, at least minimally, within society 
(Miller, 1986, p. 196). 
Science: What the universe, macrocosm and microcosm, consists 
of—stars, planets, galaxies, cells, atoms, particles; 
knowledge discovered or being discovered by humans (Gies, 
1982, p, 17). 
Science of technology: A systematic study of the creation, 
use, and behavior of adaptive systems—tools, machines, 
techniques, resources, energy, information, and human 
organizations—in relation to people, their societies, the 
environment, and the civilization process (DeVore, 1986, p. 
13) . 
Technological literacy: The ability to locate, sort, analyze, 
and synthesize information related to achieving practical 
purposes through efficient action (Loepp, 1986, p. 37) . 
Technology education: A comprehensive, action-based 
educational program concerned with technical means, their 
evolution, utilization, and significance; with industry, its 
organization, personnel, systems, techniques, resources, and 
products; and with the socio-cultural impact of both 
(International Technology Education Association, 1985a, p. 
25) . 
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CHAPTER II. LITERATURE REVIEW 
In the past decade, industrial arts professionals in the 
United States have expressed widespread concern that 
technological change will have an unforeseen dramatic impact 
on both society and education. As a result, much research has 
been undertaken that relates to the revision of traditional 
industrial arts goals. Among these studies have been reviews 
of the purpose of industrial arts education to position papers 
suggesting new program objectives. In this section, the 
historical development, philosophy, and objectives of 
technology education will be discussed. 
History 
In the 30th Yearbook, An Interpretive History of 
Industrial Arts. Nelson (1981) noted that "American industrial 
arts education and its forerunner, manual training, had their 
roots in the educational philosophies and practices which 
evolved in several European countries" (p. 19). Barella and 
Wright (1981) described the influence of 18th- and 19th-
century European educational leaders such as Comenius, 
Pestalozzi, Froebel, Salomon, and Delia Vos, whose thoughts 
were instrumental in forming industrial education programs in 
the United States. The yearbook also provided background 
information about significant social and philosophical changes 
occurring during the colonization of the New World, the 
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evolutions of manual training and vocational education 
movements, and the development of industrial arts as a field 
of study. The Yearbook highlighted two important issues: a 
lack of consensus on curriculum content and a wide gap between 
curricular theory and instructional practice. 
Two educational leaders, namely Frederick Bonser and 
William E. Warner, had especially profound impacts on the 
development of industrial arts and technology education 
(Herschbach, McPherson, & Latimer, 1982). Herschbach (1979) 
explored the social efficiency movement of the late 1800s and 
pointed out that "a massive increase in the numbers of public 
school students during that time forced public schools to 
adopt curriculum offerings to meet the needs of children of 
the working class" (p. 13). 
McCrory (1987), tracing Herschbach's view, noted 
that "Because many students were dropping out of school, some 
educators argued that industrial education was needed to 
prepare students for work after school." 
Others argued that the purpose of industrial education 
should be to erase social inequities. As a result of 
these distinctly different views of solutions to social 
problems, two ideological camps emerged: industrial 
arts, with a goal toward social reform and an emphasis on 
the developmental psychology of the learner; and 
vocational education, with an aim toward social 
efficiency using behaviorist psychology, (p. 12) 
Luetkemeyer (1982) stated that industrial arts education 
has been deeply influenced by Herbart's theory of education, 
which focuses on "the social and moral character of education. 
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systematic formulation of the methods of teaching, and the 
principle of apperception" (p. 65). 
Luetkemeyer (1985) traced the activities of the social 
reform group, which included John Dewey, Charles Richards, 
Frederick Bonser, and William E. Warner, and discovered that 
Richards' conceptualization of industrial arts was based upon 
a prevailing "social service philosophy" using socioeconomic 
analysis to identify the content categories of manufacturing, 
transportation, and communication 50 years before similar 
categories were used in the 1981 Jackson's Mill curriculum 
model. In another paper, Luetkemeyer (1984) provided an 
etymological study of the term "technology" and concluded that 
"industrial arts" is the most inclusive term for that field of 
study, inasmuch as "technology" denotes a theory dimension and 
is thus academic in nature. The name change to "technology 
education," he pointed out, has important historical and 
philosophical implications. 
Schurter (1982) described the social efficiency movement 
as represented by the Russian system of tool instruction, 
which linked technical training in the schools to the 
perceived needs of industry: 
From 1876 to 1893 the Russian system gained brief renown 
in connection with elements of the Arts and Crafts 
movement to create a system of occupational analysis 
based on systematic group instruction that became known 
as manual training, (p. 23) 
Two studies focused on the historical development of 
college-level programs. Ezell (1982) found that the 
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industrial arts education program at the Ohio State University 
had its beginnings in the manual training movement of the 
1870s. The program's initial purpose was to prepare manual 
training teachers, but early in its development the program 
began to reflect an industrial technology or an industrial 
training orientation, and the teacher preparation program was 
allowed to lapse. After the turn of the century, the program 
was revitalized, and teacher education was again emphasized. 
Under the leadership of William E. Warner, a graduate program 
with a major impact on developments in the profession evolved. 
Two other studies in specific public school systems 
focused on the development of industrial education's link to 
student occupations. In Fitchburg, Massachusetts, the manual 
training and industrial education program initiated in 1908 
was patterned after a program developed at the University of 
Cincinnati (Ringel, 1980). Using alumni files, high school 
records, and interviews with graduates and family members, 
Ringel found that the majority of graduates had upscale, 
white-collar occupations in contrast with the blue-collar 
occupations of their parents. Altadonna's (1983) historical 
study of industrial education in the Philadelphia schools 
determined that the program, which had begun in 1876, was 
closely related to both progress and current educational 
reform issues. 
In another study, Isaacs (1986) traced the history of the 
industrial education department at Ohio's Miami University, 
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which had been created in 1906 as a component of the Normal 
School at Miami. After existing for several years under what 
Isaacs considered a conservative philosophy and curricular 
conception, the department was dissolved in 1982 by order of 
the University Senate, which cited budget cuts as the 
rationale. The department's 13 faculty members were 
reassigned or retired. Facilities, which had been 
deteriorating, were split among other divisions, and resources 
sold or destroyed. 
Although the department served high numbers of students, 
most were involved in service courses. Failure to align 
with an existing industrial technology program and under 
funding were cited as factors that contributed to the 
department's decline, (p. 78) 
In a related work. Savage (1985) examined possible causes 
for elimination of the Miami University program along with 
three other industrial arts teacher education programs 
dissolved in the 1980s. Declining student enrollment, 
insufficient scholarly productivity by faculty, 
aging equipment, and smaller numbers of graduates were major 
factors which contribute to the closing of the programs. 
Cummings (1987) traced the history of industrial arts and 
technology education and noted that Professor Joseph A. Schad 
of Newport News, Virginia, had been the first to teach 
industrial arts. 
Coming from Oswego, NY, professor Schad began in 1935 
teaching. His training and background at Oswego gave him 
the necessary skills to be successful in both the 
Hampton, VA, and Newport News school systems. He was 
noted for setting high ideals for staff under his 
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direction. Joseph V. Dellapenta, Schad's classmate from 
New York, followed his leadership for the next 35 years 
in Newport News. Dellapenta began the move to new 
courses in 1973 when he brought Haley's "Maryland Plan" 
to Newport News. This strategy emphasized the unit 
approach to teaching industrial arts. With Dellapenta's 
retirement in 1976, a plan was developed to add four new 
courses to the curriculum: Construction Technology, 
Communications Technology, Manufacturing, and Power and 
Transportation, (p. 206) 
Transition to technology education 
The technology education program was developed at West 
Virginia University by ten teacher educators on August 28, 
1969. These instructors developed the Industrial Arts Teacher 
Education Fellowship Program in the Technologies (West 
Virginia University, 1969), which constituted the first 
technology education program in the United States. From 1980 
to 1990, "technology education" became a national buzz word 
from which key issues evolved. 
A program content report was conducted that included a 
survey of 297 technology education teachers at all levels. 
About two-third of secondary schools had technology education 
programs, and thus it could be said that change was occurring 
in technology education. More than 30 states and several 
professional councils affiliated with the International 
Technology Education Association were also mentioned 
(Scarborough, 1989). 
Reeve (1990) explored whether related councils and 
associations were being renamed and found that indeed renaming 
had begun in the early 1980s and continue to this day. 
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Specifically, 17 states had changed the name of industrial 
arts to technology education programs. Many organizations had 
also changed their names to include the phrase "technology 
education," and their members had been notified. 
Balistreri (1987) discussed change in the profession of 
technology education and stated that change would meet 
resistance and would have to counter this resistance; he also 
discussed both characteristics of change agents and factors to 
be considering during professional change. 
Johnson (1985) stated that the urgent need to change is 
to a great extent technology driven but that the response of 
education must be holistic, with the entire discipline 
interacting and contributing. He also addressed the nature of 
a technological society and the role of technical education 
teachers. 
Oaks (1989) identified and discussed six major issues 
involved in the change from industrial arts to technology 
education: 
(1) initiating the change, 
(2) learning about technology, 
(3) retraining teachers, 
(4) joining professional organizations, 
(5) selecting curriculum materials, and 
(6) meeting facility requirements (pp. 5-7). 
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Philosophy 
Society and technology 
The impact of technology on society is the focus of 
technology education teachers, who are interested in many 
issues related to the change in direction due to technology, 
issues such as the effect of such change on a new generation. 
The literature reviewed in this section focuses on the 
relation between social change and technology education. 
In the 29th Yearbook, Technology and Society: Interfaces 
with Industrial Arts. Anderson and Benson (1980) indicated 
that studies of the philosophical foundations of industrial 
arts generally focus on social problems. The yearbook authors 
examined how the term "technology" evolved as a descriptor of 
one of society's most powerful forces. The term "social 
technology" was used in the yearbook to describe numerous 
examples of how technical means have been employed throughout 
history to solve social problems. 
Lauda (1988) stated that the society of the future will 
be an information based, high technology, business/industry 
society. Education in the future will therefore focus on 
technological survival skills, lifelong learning, and decision 
making. 
A related study concluding that four major factors will 
influence life in the 21st century was cited by Maley (1983a). 
These factors include environmental change, societal change, 
population growth, and individual life circumstances. He 
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proposed that to prepare young people for related problems 
future directions in technology education should be based upon 
a holistic frame of reference. 
According to Herschbach (1984), the history of technology 
education is overrun with opposing philosophical camps; 
moreover, differences are most noticeable in proposals 
regarding curricula. 
The learning experiences...selected...are consonant with 
the growth and development of the individual, promote 
ways of acquiring and using learning, stimulate thinking, 
and provide interaction with the immediate surrounding 
social and cultural environment, a technological 
environment, (p. 32) 
Most technology related literature concerns the issue of 
how technology has affected our lives. Balistreri (1988) 
stated that technology does so in four specific ways: 
environmentally, technically, financially and socially. 
Definition of technology education 
Before defining "technology education," we should recall 
the definitions of both "industrial arts" and "vocational 
education," which are given below. These definitions are keys 
to the study of technology education. 
Industrial Arts is the study of the change made by man in 
the forms of materials to increase their values, and of 
the problems of life related to the changes. (Bonser and 
Mossman, 1923, p. 21) 
Vocational Education is education designed to develop 
skills, abilities, understandings, attitudes, work habits 
and appreciations encompassing knowledge and information 
needed by workers to enter and make progress in 
employment on a useful and productive basis. It is an 
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integral part of the total educational program and 
contributes toward the development of good citizens by 
developing their physical, social, civic, cultural, and 
economic competencies. (Roberts, 1981, p. 12) 
Many studies use philosophical statements to illustrate 
the meaning of "technology education." In the handbook 
Standards for Technology Programs. Dugger (1985) pointed out 
that "A philosophy is a statement of fundamental beliefs which 
reflect a value system." 
It serves as a foundation and framework for all element 
program. A current, comprehensive and written 
philosophical statement which reflects a study of 
technology is available and influences thought and action 
for technology education, (p. 11) 
The Technology Education Act of 1985 contains a 
broad definition of technology education: 
Technology education means a comprehensive educational 
process designed to develop a population that is 
knowledgeable about technology, its evolution, system, 
techniques, utilization in industry and other fields, and 
its social and cultural significance, (p. 2) 
Another, narrower, definition was written by the 
International Technology Education Association (1985a): 
Technology Education is defined as a comprehensive, 
action-based educational program concerned with technical 
means, their evolution, utilization, and significance; 
with industry, its organization, personnel, systems, 
techniques, resources, and products; and their 
social/cultural impact, (p. 25) 
Objectives 
A great variety of perceived goals for both industrial 
arts and technology education has been discussed in the 
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literature. These objectives were commonly stated when 
schools implemented new programs. 
Evans (1982) reviewed the literature and found that 
industrial arts programs were fragmented into courses designed 
around 
(1) cottage arts and crafts, 
(2) vocational education for potential dropouts, 
(3) exploration of the world of work, 
(4) exploration of technology, and 
(5) practical arts (p. 14). 
Worthington (1982a,b) described industrial arts education 
as a comprehensive program concerned with development of job 
skills and student familiarity with occupational clusters. He 
also noted that career guidance is not "beneath" the purposes 
of industrial arts education. Isbell (1980), using the Delphi 
technique to determine the goals of industrial arts, reported 
that industrial arts should 
(1) make extensive use of public relations; 
(2) teach broadly based courses in construction, 
manufacturing, energy/power, communications, and 
transportation; 
(3) continue to emphasize special needs and 
individualized instruction; and 
(4) provide additional in-service training (p. ii). 
In Kosak's and Trapp's study (1983), 168 industrial arts 
teacher education department chairpersons were asked to rank 
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the purposes of industrial arts as they perceived them at the 
time of the study in contrast to how they would have ranked 
these purposes five years earlier. Responses were compared 
with those from school teachers, school department heads, and 
school supervisors, as reported in the Standards for 
Industrial Arts Programs Project. Teacher educators in 1983 
considered creative problem-solving skills most important, 
whereas five years earlier they would have ranked acquisition 
of tool skills as most important. 
DeLuca (1988) explored the new basics for technology 
education and stated that intelligent technology represents a 
new knowledge base for the study of technology. He also 
defined the knowledge that students need to acquire regarding 
an intelligent technological environment and identified the 
best methods by which to teach application of this knowledge. 
Glines (1988) emphasized that school principals must provide 
instructional leadership so that all students are well 
prepared for the future. He identified five objectives for 
technology education: 
(1) teaching how to learn, 
(2) providing effective education, 
(3) preparing students for life-long learning, 
(4) teaching meaning values and goals, and 
(5) integrating the curriculum (p. 4). 
An appropriate technology education program should 
provide students with the opportunity to recognize the 
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problematic aspects of an industrial and technological 
society, to identify the most pressing problems of an 
industrial and technological society, and to participate in 
problem solving activities in the technology education 
classroom. 
Hence Snyder and Hales (1981) stated that in a technology 
education program the learner's objectives would include 
(1) understanding and appreciating the evolutions of and 
relation between society and technical means; 
(2) establishing beliefs and values based upon the 
impacts of technology and how they alter the environment; 
(3) developing attitudes towards and skill in the proper 
use of tools, techniques, and resources of technical and 
industrial systems; 
(4) developing creative solutions to present and future 
societal problems by technical means; and 
(5) exploring and developing human potentials related to 
responsible work, leisure, and citizenship roles in a 
technological society (p. 42). 
These objectives should be implemented in appropriate 
manners, depending upon available facilities, staff, and 
schedules. 
The International Technology Education Association cited 
a different set of objectives: 
(1) knowing and appreciating the importance of 
technology; 
(2) applying tools, materials, processes and technical 
concepts safely and efficiently; 
(3) uncovering and developing individual talents; 
(4) using problem-solving techniques; 
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(5) developing student creative abilities; 
(6) dealing with forces that influence the future; 
(7) adjusting to the changing environment; 
(8) applying what is learned in other school subjects; 
(9) becoming wiser consumers; and 
(10) making informed career choices (ITEA, 1988a, p. 2). 
As a result of studying technology education, students 
will 
(1) appreciate the scope of contemporary technology; 
(2) safely use basic tools, machines, materials, and 
processes associated with technology; 
(3) identify occupational fields and educational 
programs in technological career fields. Study and 
analyze the materials, products, processes, problems, 
developments, uses, and contributions of these related 
career fields; 
(4) experience the organization and management systems 
of business and industry; and 
(5) research, plan, design, construct, and evaluate 
problems and projects common to technological career 
fields (ITEA, 1985a, p. 26). 
The ITEA's objectives can be summarized as follows: 
Rapid technological change and advancement characterize 
the contemporary culture. Therefore, it is imperative 
that schools provide the learning opportunities that are 
uniquely designed to assist youth in understanding the 
era in which they live and work. Such is the professed 
role of technology education. (Guetara, 1988, p. D4) 
Technology education provides opportunities for all 
students from junior high school through higher education to 
develop an understanding of technical, occupational, 
recreational, organizational, managerial, social, historical, 
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and cultural aspects of technology. Technology education 
seeks to develop well-rounded individuals prepared to succeed 
despite the evolving nature of work and leisure, home and 
civic life (Cuetara, 1988). 
Curriculum 
This section reflects curricular changes occurring as a 
result of the transition from industrial arts to technology 
education. The section consists of four parts: comprehensive 
efforts, contents and instructional units, learning 
activities, and curricular development and implementation 
strategies. 
Comprehensive efforts 
Over the past several years, several attempts have been 
made to reform the industrial arts curriculum. And in the 
28th Yearbook, Industrial Arts Education: Retrospect and 
Prospect. Martin (1979) provided a comprehensive picture of 
curricular theory and practice in technology education over 
the two decades ending in 1980. Numerous curriculum projects 
had had significant impacts on the profession. The 28th 
Yearbook also described how the changing nature of technology 
had influenced curricular thinking and thus led to the 
development of new technology based programs. 
Brown (1977) developed a model whereby contemporary 
industrial arts curricula were based upon one of the following 
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contents; the mechanical trades, American industry, or 
technology. As such, his is an example of confused curricular 
thinking, according to Luetkemeyer (1983). In contrast, John 
Dewey believed that the three sources of individual, society, 
and subject matter should be equally represented, for emphasis 
on any one of these three sources would be divisive and retard 
progress. 
The Jackson's Mill Industrial Arts Curriculum Theory 
document (Snyder & Hales, 1981), one of the most comprehensive 
documents concerning curricular theory, influenced curricular 
revision in the 1980s and served as a foundation for 
technology education curricula late in the decade. This 
document was prepared by 21 selected curriculum leaders in 
industrial arts and technology education, who had convened to 
reconcile opinions about whether industry or technology should 
be the focus of curricular content. Four major curricular 
content categories were identified: 
(1) manufacturing systems, 
(2) communications systems, 
(3) construction systems, and 
(4) transportation systems. 
To facilitate implementation of Jackson's Mill curricular 
theory, the Technical Foundation of America funded a project 
resulting in a guide for developing contemporary technology 
education programs (Wisconsin Department of Public 
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Instruction, 1984). The guide summarized the philosophical 
foundations of the Jackson's Mill model and offered detailed 
taxonomies of the content in each of the technical system 
areas, including scope and sequence models for small, medium, 
and large schools. 
Recognizing the need for technology education, ITEA 
(1988b) developed curricular guidelines with which to evaluate 
new basic programs in technology education. 
Content and instructional units 
Several areas of study have been identified in 
technology education curricula: 
(1) communication, or the exchange of information; 
(2) manufacturing, or the production of goods; 
(3) construction, or the fabrication of structures; and 
(4) transportation/energy/power, or the movement of 
objects or forces (ITEA, 1988a, p. 2). 
Considering the relation between problem solving and 
technology, Barnes (1989) presented a research based 
technology curriculum model focused on developing the 
abilities to anticipate and to solve problems. Specifically, 
the model focused on understanding 
(1) human values, 
(2) restraints on technology, 
(3) resources of technology, 
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(4) elements of technology, 
(5) outcomes of technology, and 
(6) controls of technology (pp. 25-29). 
Focusing on industry as the primary content source for 
the industrial arts, Swanson (1983) reviewed the business, 
economics, and industry literature and developed a 
curricular content model incorporating the four clusters 
manufacturing, construction, communication, and power. In 
contrast, Ritz (1981) reviewed contemporary trends and 
concluded that technology, not industry, should be the content 
basis of technology education. 
Maley (1983b) suggested an emphasis on the history of 
technology as well as creation of a systems model for 
understanding and interpreting historical effects. In related 
studies, Lauda (1983) offered a version of a technology-based 
scope and sequence model for grades K-12; and McCrory (1980), 
a content structure from which to derive technology education 
curricular models. 
Because the Jackson's Mill model was swiftly adopted by 
many curricular theorists and developers, numerous content 
designs expanding on the four technical systems of 
communication, transportation, manufacturing, and construction 
were developed. Fales and Kuetemeyer (1982) reviewed the 
curricular content of transportation systems units and 
recommended adding both economic and human behavior emphases 
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to balance what they considered an excessively mechanical 
orientation. Bentley (1984) organized the subject matter of 
graphic communications according to Ausubel's and Hill's 
conceptualizations of cognitive learning. Competency tasks 
for communication were identified and validated by Ritz 
(1979). Gindel and Gindeli (1984) reviewed the communication 
technology literature and identified present and future trends 
relevant to the industrial arts. Hendricks (1986) used the 
Delphi technique to derive a taxonomy of communications 
technology subconcepts similar to those posited by the 
Jackson's Mill model. 
Typical teacher concerns about the technology education 
curriculum reflect their beliefs that teaching technology 
education requires little in the way of new instructional 
methods. Such concerns include 
(1) use of project methods, 
(2) specialized equipment, 
(3) problem solving, 
(4) needs of special students, and 
(5) teacher's skills (Johnson & Betts, 1989, pp. 23-25). 
Robb (1985) defined communication technology as "our use 
of tools, materials, and processes to enhance our abilities to 
share information and ideas. Communication technology focuses 
on the methods and equipment we create to communicate more 
effectively" (p. 62). 
Horton, Komacek, and Lawson (1990) defined production 
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technology in this manner: 
Production technology is study of how the goods and 
services that we use every day are made. Production is 
further broken into construction and manufacturing. 
Construction projects are usually fixed to the ground and 
buildings, pipelines, and bridges are examples of 
construction technology. Manufactured products meet 
human needs and wants and are often transported to stores 
where they are sold. (p. 4) 
According to Schwaller (1987), transportation 
technology can be defined as "any technology that is concerned 
with the movement of people and goods within a society." 
As a part of this definition, it is the goal of 
technology education to make students more 
technologically literate in this area. Technological 
literacy in transportation means several things. People 
who are technologically literate in this area are 
typically: able to understand the relationship between 
transportation technology and social change, how 
transportation technology and system inter-relate with 
one's lifestyle, and make better decision about 
transportation in the future, (p. 9) 
Learning activities 
Brusic (1988) describes Mission 21, a program using a 
problem-solving method to promote technological literacy in 
the elementary schools and helping teachers introduce the 
concept of technology education through activities 
developing awareness of the technological world, its assets, 
and its liabilities. 
An interesting approach was suggested by Maley's (1985) 
illustration of student activities incorporating the 
principles of math, science, and social studies. In another 
paper, Maley (1986) presented a rationale and description of 
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student activities by means of research and development 
methods. 
Baker and Dygger (1986) used classroom activities to 
develop student problem-solving skills. The five steps used 
were as follows: 
(1) set a goal that the student can attain, 
(2) define the task incorporating new actions and ideas, 
(3) provide a structure, 
(4) force the student to choose between several 
alternatives, and 
(5) make the student evaluate the activities (pp. 10-
13) . 
Curricular development and implementation 
Many studies related the process of developing and 
implementing curricula in technology education programs. For 
instance, Bensen (1979) discussed three predominant methods by 
which curricular content is often selected: the cluster 
approach, the trade analysis approach, and the concept 
approach. The investigator noted that each results in 
distinctly different curricular structures although similar 
curricular contents are recognizable. Voicing a similar 
theme, Israel (1981a,b) traced various types of industrial 
arts programs developed in the 20th century and addressed 
several implications of each. Ritz (1980) outlined a 
systematic process for curricular evaluation that consisted of 
curriculum foundations, curriculum content, and curricular 
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evaluation. Sarapin (1981a) suggested a conceptual analysis 
process for curriculum development that would lead to the 
organization of content and learning activities for specific 
courses. Skaine (1985) proposed six principles of curriculum 
planning in an age of technological change, and Hacker (1982) 
presented a future oriented curricular approach based on 
global issues such as energy management, resource management, 
technological advancement, and international relations. 
As new curricular models began to emerge, the 
International Technology Education Association (1985a) 
published a guide for program implementation that summarized 
rationales, goals, and courses, and showcased exemplary school 
programs in which new technology education programs were being 
implemented. Likewise, the National Association of Secondary 
School Principals (NASSP) published two special curricular 
reports providing similar information (McCrory & Same, 1986, 
NASSP, 1985). The American Council on Industrial Arts Teacher 
Education's (ACIATE) 35th yearbook (Jones & Wright, 1986) 
included chapters focusing on the implementation of technology 
education programs at various levels, from kindergarten 
through graduate school. In 1979, the ACIATE published an 
abstract of 26 curricular development activities at the 
college level, and the American Council for Elementary School 
Industrial Arts published two monographs detailing suggestions 
about program development and about industrial arts 
implementation in the elementary school (Hoots, 1980; White, 
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1980). 
The literature search identified numerous curricular 
guides—in fact far too many to be synthesized here. Analysis 
of a small sample of the guides showed many similarities, with 
some seeming only slight variations on those developed in 
neighboring states or districts. Curricular guides in 
specific content areas are either from a directory of such 
guides published by the International Technology Education 
Association (1985a) or from the Sredl and Everett (1981) 
review of state-level comprehensive planning guides. 
Technological Literacy 
Beginning in the late 1960s, the topic of technological 
literacy was brought to the public's attention by political 
activists, scientists, social scientists, and technologists 
(cf. Brung, 1987; Miller, 1987, for religious concerns about 
scientific and technological literacy). As has been 
mentioned, the term "technological literacy" became something 
of a buzzword in the last ten years. Now, many studies focus 
on what technological literacy is and how it influences 
technology education. 
Significance, importance, and justification of 
technological literacy 
In the United States, the concept of technological 
literacy is becoming more and more important. Both 
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professionals and experts in the technology education field 
and elsewhere have made ongoing commitments to investigate 
this concept. Reviewing literature in the fields of social 
policy/commentary, technology, science, and liberal 
arts/humanities, Dyrenfurth, Hatch, Jones, and Kozak (1991) 
found six primary reasons for this emerging importance of 
technological literacy; 
(1) democratic needs, 
(2) nature of life in society, 
(3) dehumanization/humanization, 
(4) new liberal arts directions, 
(5) nature of work force literacy, and 
(6) technology as a discipline (pp. 1-2). 
Democratic needs DeVore (1987) suggested that the 
need for technological literacy is an essentially democratic 
need and thereby one of the essential elements of our society. 
A technological society is based upon knowledge and know-
how. As our society has progressed technologically we 
have become aware that a new form of literacy is required 
if all citizens are to function effectively as free and 
reasonable members of the society, (p. 9) 
Similarly, Smalley, who was revising a technological 
literacy test document, cites Richer (1980) as stating that 
In a democracy, where the claim is that all people should 
have a right to determine their future, a citizenry that 
is knowledgeable of technology is important. Therefore, 
as a part of their general education citizens should 
study fundamental technological systems as routinely as 
they acquire other skills for literacy, (p. 2) 
46 
Nature of life in society Society is sensitive to 
the demands that lifestyles generate in terms of technological 
capabilities. According to Pytik, Lauda, and Johnson (1985), 
our survival depends "upon the human's capacity to apply 
rationality in solving problems within the environment. To 
accomplish this, every society, even the most primitive, 
relies on scientific and technological pursuits in its daily 
existence" (p. 2). 
Scientific and technological understanding is key to 
living and participating in a world that continues to change 
rapidly. Technological literacy allows people to learn about 
technology so that they can accommodate it should the need 
arise. The goal of technological literacy for all is 
reasonable given the nature of life in modern society (New 
Jersey Bell, 1988). 
Dehumanization/humanization Technology makes 
increasingly persistent demands. Nevertheless, a healthy 
understanding of technology might well empower humankind to 
resist such fallacies as "blaming the machine" by forcing 
acknowledgement of reality, i.e., that it is people who make 
the ultimate decisions (Dyrenfurth et al., 1991, p. 3). 
New liberal arts directions The technological 
literacy issue warrants prominence in liberal arts programs, 
in which it is capable of suggesting entirely new directions 
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of study. Deutch (1986) has concerns about the widespread 
implementation of technology literacy components, however: 
...besides practical reasons for technological literacy, 
I worry about a more subtle matter. The difference in 
how the imagination is perceived to come into play in 
science and technology, compared to the liberal arts, 
bear much of the blame for the lack of sympathy for 
technology among non-scientists...how to expand 
understanding of technology in human affairs is one of my 
foremost concerns, (p. 1) 
New liberal arts program will continue to adapt the young 
into a corporate, technologically complex society. 
Nature of "iobs/competitiveness ; Work force literacv 
Regarding the demands for competitiveness and work literacy, 
Hoyt (1988, p. 2) observed that the "skill level required for 
occupational success will increase with both the content and 
complexity of jobs being modified by technological change." 
Kuilman (1989, p. 5), opening the International Pupils 
Attitude Toward Technology IV Conference observed that 
(1) each employee has to have a certain basic knowledge 
of and certain basic skills in technology, apart from his 
or her specialized vocational education; 
(2) each citizen has to have a certain basic 
technological knowledge to be able to function in 
society; and 
(3) a broadly founded basic knowledge of technology is 
desirable to the extent that it improves understanding 
of the social usefulness of a well functioning modern 
industry. 
Currently, the focus is clarification of the requirements 
for technological literacy. Dyrenfurth et al.(1991) 
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summarized the likely characteristics of the future work 
force. 
(1) A shift towards worker empowerment will take place. 
(2) Increased computer automation and integration will 
occur, as well as an ongoing shift from uniform mass 
production to flexible small batch production. 
(3) Human presence in manufacturing will continue to be 
significant. 
(4) There will be increasing expectations for workers to 
have a polyvalent arsenal of skills; and 
(5) New forms of enterprise (work organization and 
hierarchy) will be frequently used. 
The technology education profession has called for 
technological literacy as the new basic for the 21st century. 
Tests are being piloted to measure the construct while 
symposia are debating its meaning. A coherent definition is 
imperative if we are to identify needs and set goals for new 
contents and methodologies in the teacher education 
curriculum. 
Definition of technological literacy 
Like the term "science," that of "technology" has been 
defined in numerous ways. Cutcliffe (1985) noted, however, 
that defining technology is "somewhat more complex" than 
defining science; 
Traditionally, definitions of technology center around 
the end-products of engineering problem-solving, with, in 
the last hundred years, direct input from scientific 
research as well. Increasingly, however, scholars of the 
social impact of technology have taken the term to refer 
to the complex of social, value-based processes through 
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which the work of the engineer is channeled into society 
through society's financial, legal, and political 
institutions, and as a general rule with little input 
from engineers themselves. Thus, technology is different 
from engineering, a term that refers to the specific 
activity that generates particular artifacts and 
technologies. It is also much more than applied science, 
although it certainly draws upon scientific knowledge and 
methodology, (p. 11) 
One's perception of technology depends largely upon one's 
background. In 1982, Bugliarello wrote that technology, or 
the enhancement of our biological reach through 
artifacts, both tangible and intangible—is an 
exquisitely human phenomenon. It extends the power of 
our muscles, our senses and our brain, it lessens our 
dependence on the environment and it makes it 
increasingly possible for us to modify the biological 
processes within our own body and to influence evolution, 
(pp. 1-2) 
But DeVore's (1980) definition was quite different, both 
in form and content: 
As a discipline technology is used to denote a field of 
study in the same way that biology, psychology or 
anthropology is used. Technology; the study of creation 
and utilization of adaptive systems including tools, 
machines, materials, techniques and technical means and 
the relation of the behavior of these elements and 
systems to human beings, society and civilization 
process, (p. 4) 
Kranzberg and Pursell (1967) defined technology 
thusly; 
Technology is man's effort to cope with his physical 
environment - both that provided by nature and that 
created by man's own technological deeds, such as cities 
- and his attempts to subdue or control that environment 
by means of imagination and ingenuity in the use of 
available resources, (pp. 4-5) 
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Dyrenfurth et al. (1991) defined technological 
literacy as a multidimensional term "that necessarily includes 
the ability to understand the issues raised by or use of 
technology (civic dimension), and the appreciation for 
significance of technology (cultural dimension)" (p. 7). 
Lauda (1988) stated that technological literacy 
necessitates a new Weltanschauung. "that is, understanding 
that modern technology is itself a new organization of 
meanings, and assumptions about the world and human life. It 
involves technical skills as well as knowledge of socio-
technical systems, the sort of things that alter culture, 
force a new way of life, a new morality and a new purpose for 
human beings (p. 6). 
Wright (1985) illustrated technological literacy by means 
of two concepts: 
One simple way to look at technological literacy is to 
break it down into technical and technological concepts. 
Technical concepts are easily identified by analyzing the 
tools and processes used in each system. We essentially 
have been doing that for many years. But being 
technically literate does not necessarily lead to being 
technologically literate. The second type of literacy 
deals with understanding the impact on technology of 
people and society. We have not done much in that area 
but should if the program is to truly [represent] a 
technology education approach, (p. 103) 
In another study. Hatch (1985) defined technological 
literacy as a three-dimensional construct including 
(1) the functional ability to use tools, 
(2) an understanding of the issues raised by technology, 
and 
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(3) appreciation of the significance of technology (p. 
ii) . 
Herrington (1982), too, searching the history and 
philosophy of technology, social sciences, and education, 
found that the most often cited objective of industrial arts 
is to foster technological literacy. 
A study by Dyrenfurth and Lemons (1982) defined 
technological literacy as knowledge of consumer products, how 
they are made and how to use them. 
Several studies of the meaning of technological or 
scientific literacy concluded that the definition depends 
largely upon one's definition of science and technology. For 
example, it has been stated that science observes nature to 
derive principles, laws, and generalizations; whereas 
technology practices tend either to test or to refine theories 
of efficient action (Lux, 1983). 
DeVore (1985), approaching the subject from the science 
and technology viewpoint, noted the following: 
Although there is much disagreement about the meaning of 
the terms "science" and "technology" practitioners who 
are designing technological literacy programs should 
avoid the seemingly unresolvable controversy and instead 
determine what constitutes the science of technology, (p. 
7) 
According to Gilberti's (1989) recommendations in 
reference to the curricular area of technology education, 
technology educators can make a contribution to technological 
literacy. Specifically, these instructors should provide 
learning experiences allowing students: 
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(1) to understand the conceptual framework of 
technology; 
(2) to develop a knowledge of technological concepts and 
devices ; 
(3) to apply technology assessment to human problems; 
(4) to develop a knowledge of statistics and modeling 
techniques; 
(5) to learn and apply mathematics in technology 
education classrooms; 
(6) to develop a knowledge of the relationship and role 
of technology on society and the environment; 
(7) to understand the limits and the possibilities of 
technology; 
(8) to understand how technology has influenced personal 
values and social institutions; 
(9) to gather, analyze, and value data; and 
(10) to apply decision making and value clarification 
skills to selected problems (pp. 170-171). 
Technological literacv and the liberal arts 
According to Aikenhead's (1985, 1987) reports, in the 
twentieth century virtually all individuals need to make 
decisions about social issues related to science and 
technology. Having a knowledge of these subjects thus enable 
individuals to assume their social responsibilities as 
citizens and decision-makers. Gilberti (1989, pp. 81-82) 
summarized Aikenhead's ideas regarding how economic and social 
growth has been enhanced by science and technology and how 
science and technology have created ethical problems for 
society. He also noted that the individual needs to 
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understand how socioscientific decisions are made. The most 
important concepts cited by Aikenhead were as follows; 
(1) Science has its own set of values, which guide 
scientists making decisions about theories or 
experimental methodologies.. 
(2) Technical information may create ethical, 
ideological, and political dilemmas. 
(3) How decisions should be reached on science and 
technology issues by means of a decision making process. 
(4) The characteristics of science, including its aims, 
values, human characteristics, socioknowledge, and 
presuppositions and preconceptions. 
(5) The limitations of scientific knowledge, scientific 
values, tactics, and techniques. This should include 
recognition of limitations in science and politics, 
science and economics, science and religion, science and 
technology, and science and ethics. 
(6) The interactions among science, technology, and 
society. 
(7) How society can control scientific development. 
(8) The ability to apply scientific and technical 
principles and relations pertinent to issues at hand. 
(9) An awareness of the characteristics and limitations 
of science and its interaction with society. 
(10) Idiosyncratic information about a particular 
problem. 
(11) A method for dealing with the complexities of 
science, technology, politics, economics, ethics, 
ideologies, community performances, and values that bear 
on decision making. 
(12) Explicit decision making instructions, and practice 
in making critical and thoughtful decisions; and, 
(13) How science can benefit society. 
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The technological concepts that individuals need to 
understand are also numerous: 
(1) the characteristics of technology, including its 
aims and values, how these change according to context, 
its problem-solving techniques, and its design process; 
(2) the limitations of technological knowledge, 
technical values, technical tactics, and technical 
techniques, including the recognition that technology is 
but one knowledge system among many; 
(3) an understanding of the interaction between 
technology and politics, technology and economics, 
technology and religion, technology and science, and 
technology and ethics; 
(4) how science can be guided by way of technological 
advancements; 
(5) how implementing technology and related scientific 
knowledge can benefit society; and 
(6) awareness of the characteristics and limitations of 
technology. 
Technological literacy in science education 
Gilberti (1989) reviewed several studies and concluded 
that significant concepts and methodologies identified by 
science educators and theorists for scientific and 
technological literacy included 
(1) presenting concepts of science and technology in a 
form that students could understand without loss of 
meaning; 
(2) increasing instruction in mathematics, science, and 
technology for all grades, K-12; 
(3) using hands-on laboratory teaching materials in the 
teaching of science concepts and STS issues; 
(4) improving the teaching strategies in mathematics and 
science; 
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(5) improving the quantity and quality of teachers in 
mathematics and science; 
(6) using interdisciplinary and STS teaching approaches; 
(7) increasingly emphasizing the relation between 
science and technology, as well as the impacts of both on 
society and environment; 
(8) appreciating how science and technology have 
influenced the social institutions of culture; 
(9) knowing the history of science and technology; 
(10) understanding the conceptual framework and knowledge 
base of science; 
(11) having the ability to perform a technology 
assessment; 
(12) understanding how the scientific method attempts to 
explain natural phenomena; 
(13) being aware of important scientific concepts and 
theories; 
(14) understanding the limits and the possibilities of 
science and technology; 
(15) knowing which machines and tools have aided human 
survival; 
(16) having the ability to read and understand technical 
information; 
(17) acquiring decision making and value clarification 
skills; and 
(18) having the ability to gather, analyze, and evaluate 
information. 
The Systems Approach to Technology Education 
According to "The New Basic," a video program developed 
by the International Technology Education Association (1988) 
and produced by Delmar Publishers, a quality technology 
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education can be recognized in that it is 
(1) based on knowledge; 
(2) based on technological systems; 
(3) concerned with social and cultural impacts of 
technology; 
(4) based on activity; and 
(5) concerned with interdisciplinary learning. 
Technology education focuses on a systems approach and 
uses appropriate instruction methods to develop technological 
literacy. The systems of communication, production, and 
transportation provide broad content areas of study. 
Technology education also provides for the integration of 
natural sciences, social sciences, and humanities so that 
students can be helped to understand, live, and work in an 
advanced technological and information based society. 
The purpose of this section is to use the ITEA'S official 
promotion of technology education, the "Jackson's Mill 
Industrial Arts Curriculum Theory", and "A Conceptual 
Framework for Technology Education" to determine the 
appropriate technology education change-over model for Taiwan. 
This section is be divided into three parts based upon the 
three publications just mentioned. 
Philosophical bases of technology education 
Before a technology education program model is developed, 
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it is important to establish the philosophical bases of such 
an education program. Technological society, technological 
literacy, and technological education are key concepts that 
must first be discussed. 
Technological society In the 37th Yearbook, 
Instructional Strategies for Technology Education. Lauda 
(1988) considers Masuda's theory of an information based 
society and suggests that 
The information society would be different from 
industrial society because the production of information 
values and not material yalues would be the driving force 
behind the formation and development of society. Past 
systems of innovation technology have always been 
concerned with material productive power, but the future 
information society must be built within a completely new 
framework, with a thorough analysis of the system of 
computer-communications technology that determines the 
fundamental nature of the information society, (p. 7) 
He also indicated that because technological evolution 
will dramatically affect "millions of jobs," 
The education system must change to accommodate the 
information society.... The implications for education 
are clear. We need a shift away from our unrelenting 
emphasis on the acquisition of information to the 
utilization of information, (pp. 8-10) 
An article on the nature of technological society 
presented by the Technology Education Advisory Council (1988) 
reported that "technology affects society and society affects 
technology. The nature of a technological society is 
determined by the balance and control exercised for these 
links and the uses society chooses for its technology" (p. 4). 
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In the past decades, Taiwan's educational system has produced 
a high quality work force and thus enabled conversion from an 
industrial to a technology base. The structure of society, 
too, has changed from a simple rural living style to a complex 
urban style. According to the snowball theory, this 
technological society should become more complex year by year. 
The Technology Education Advisory Council (1988) warns, 
however, that those living in technologically complex 
societies must be equipped to deal with such complexities: 
...citizens who would control the use of technology must 
be technically literate, aware of the technical social 
problems, and of alternatives, if their actions are to be 
well founded. The central question in the technological 
world is, "Who will develop and control the technologies 
so that they can best serve all citizens?" In a 
democratic society, it seems that a technically literate 
population provides the best answer, (p. 7) 
The traditional clusters of industrial arts education are 
evidently too simple to represent contemporary society 
accurately. Thus, industrial arts education should be rebuilt 
so as to teach technological survival skills, social value 
decision making, and the benefits of life-long learning. 
Technological literacy The concept and the 
implications of technological literacy have been discussed at 
length in Chapter II. In short, to live and to work in an 
advanced technological and information based society, students 
need to know how and why technologies work and how to use and 
59 
modify them. Such abilities are collectively termed 
"technological literacy." 
Lauda (1978) defined technological literacy and also 
listed technological survival skills (see Figure 1). This 
list summarized the basis of technological literacy, which 
Lauda considered the goal of technology education. According 
to Lauda, the list was "designed to help individuals entering 
the work force to figure out what they need to know, where to 
get it and how to use it in their productive activity" (p. 
12) . 
Lauda was also a proponent of instilling the value of 
life-long learning in the minds of young people. Technology 
requires responsibility, he stated, "it mandates that students 
entertain ideas involving outcomes caused by human decisions. 
Traditionally, this has been neglected in the discipline of 
industrial arts" (pp. 12-13). 
From Lauda's view, educators need to improve 
technological literacy education so that students can become 
knowledgeable about technological development, technological 
change, technological assessment, technological forecasting, 
and technological decision making. 
A critique of technology education When instructors 
begin teaching technology education, they may ask: What is 
the difference between technology education and industrial 
arts? Simply put, the former is the broader concept. 
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Technology education teachers will continue to teach 
students the materials and processes of industry, but add 
to it the development of technologies in the four 
clusters, the social/cultural impacts of technology, and 
the thinking skills needed to use technology to improve 
our environment. (Cummings, 1987, p. 215) 
Industrial arts education can make a significant 
contribution to educating students about technology, if the 
transition is made to technology based programs and technology 
education (Daiber, 1980). Our missions as technology 
education teachers are to make subject matter congruent with 
present stages of technology and to enhance students with an 
awareness of how technology affects society. "This type of 
educational content is necessary in order to formulate 
solutions for present technological problems, as well as 
promote the development of new technology. In other words, 
professions need to develop knowledgeable individuals who 
understand technological systems and how they perform" 
(DeVore, 1980, p. 2). 
Gordon O. Wilbur and Norman C. Tendered (1967) defined 
industrial arts as education about industry and "the problems 
resulting from the industrial and technological nature of 
society" (p. 2). Daiber (1980) noted that "a distinct 
difference is quite apparent between the two. Industrial arts 
focuses upon the social institution of industry, whereas 
technology education is concerned with humankind's relation to 
the total technological environment" (p. 3). 
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A second evident difference concerns both structure and 
content of programs. 
Industrial arts programs have been traditionally 
constructed around drawing, metalworking, woodworking, 
and electricity/electronics. Within these categories, 
industrial arts teachers have placed an emphasis on pre-
vocational skill development, arts and craft skills, and 
an interpretation of industry as subject matter for their 
course of study. (Daiber, 1980, p. 3) 
Implementation of technology education programs in public 
schools can therefore contribute significantly to student 
awareness of technology. The knowledge that students acquire 
through such programs will enhance their technological 
literacy, provide them with the abilities to manage 
technological change, increase their understanding of their 
own cultures, and thereby contribute to progress (Daiber, 
1980). 
ITEA'S promotion of technology education 
In this section, indicators mentioned in the ITEA's 
"Promotion of Technology Education" will be used to determine 
what constitutes a basic technology education. As mentioned 
previously, technology education is knowledge and activity 
based and concerns technological systems, both social and 
cultural impacts of technology, and interdisciplinary 
learning. 
Knowledge based Knowledge allow humans to adapt to 
their environments. Human have long used knowledge to 
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understand and to control "what was, what is, and what can be" 
in their own lives and in society at large. The more complex 
the society, the more humans must seek higher forms of 
knowledge to solve the problems associated with it. 
Jackson's Mill Curriculum Symposium participants proposed 
that cultural universals be isolated, for the purpose of 
analysis, into four domains. The domains (see Figure 2) are 
(1) sciences, 
(2) humanities, 
(3) technologies, and 
(4) formal knowledge. 
TECHNOLOGIES 
HUMANITIES SCIENCES 
Figure 2. Domains of knowledge (Hales & Snyder, 1981, p. 6) 
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All domains are intrinsically linked (Hales & Snyder, 
1981, p. 5). The three systems shown in Figure 3, viz., 
ideological, sociological, and technological, factors are 
interrelated and exist within the man-made as well as the 
natural environment. The field or domain of each adaptive 
system is summarized: 
(1) Ideological systems are concerned with the values 
and beliefs of society. 
(2) Sociological systems are patterns of societal 
endeavor, characterized by social organization and 
regulation. 
(3) Technological systems pertain to the technical means 
.of manipulating the physical world to meet basic needs of 
survival—food, clothing, shelter as well as providing 
other goods, services, and means for extending human 





Figure 3. Human adaptive systems (Hales & Snyder, 1981, p. 7) 
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In Figure 4, interactions between the domains of 
knowledge and the adaptive systems are presented. These 
interactions suggest that as people discover more knowledge, 
they adapt better. Furthermore, as people develop better ways 
of adapting, they contribute to the domains of knowledge 
(Hales & Snyder, 1981, p. 8). 
DOMAINS OF KNOWLEDGE ADAPTIVE SYSTEMS 
Figure 4. Mutual interaction model (Hales & Snyder, 1981, p. 
Lauda (1988) explained the meanings of the terms 
"adaptive" and "systems" in the context of technological 
education: 
Each of these two words, adaptive and systems, has 







must be emphasized that comprehension of these is 
essential to comprehend the intent and potential of 
technology education.... The term adaptive refers to the 
ability to adjust to new or changed circumstances. The 
human has spent great amounts of energy adjusting to both 
natural and human-made environments. As our technology 
continues to expand, additional adjustments will be 
necessary. Humans are constantly adjusting to the 
consequences of their creations. For example, we are 
still trying to adjust to the merits, as well as to the 
negative consequences, of nuclear power. 
Systems are a set of objects or constructs that are 
interconnected in a dynamic relation. Because the 
interdependence of variables lends structure and cohesion to 
the system, to study one part out of context of the whole may 
lead to misinterpretation. Alteration of one element of a 
system will alter the system as a whole (pp. 24-5). 
Technological systems In this section, the 
development of a technological systems model is based on 
Jackson's Mill Curriculum Theory (Hales & Snyder, 1981). The 
universal systems model and four technology education systems 
are also introduced and applied, however. 
Universal systems model The study of technology must 
be systematic inasmuch as system is needed to analyze the four 
technological systems (communication, manufacturing, 
construction, and transportation) used by humans to adapt to 
their environments. Such a systematic model also can be used 
to develop a technology education model. A system commonly 
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expressed through the diagram involving input, process, output 
and feedback is known as the "universal systems model" (see 
Figure 5) (Hales & Synder, 1981, p. 10). 
The "inputs" to the system provide all needed resources 
to accomplish the goals of the system. The "processes" 
are the action which brings about system goals using the 
inputs (resources). The "outputs" of the system include 
the ends or goals (products, services, societal impacts). 
"Feedback" adds an element of control to system 
operations. Evaluation can be conducted at any position 
in the system to see if things are going as planned. 
Corrections can be made in inputs or processes if needed 
to achieve acceptable outputs from the system, (p. 11) 
The systems model is a tool that can be used to provide a 
framework for analyzing problems or organizing and structuring 
phenomena in many disciplines. "Nearly all fields of study 
from sociology (organization of people) to engineering 
(organization of hardware processes) use a system approach in 
order to analyze problems" (Minton & Minton, 1987, p. 116). 
Applying a systems approach to analyze and to modify 
technology for the purpose of education is an extension of 
such logic. 
INPUT PROCESS OUTPUT 
4. FEEDBACK—i 




Technology systems Technology is considered the body 
of knowledge regarding the technical means by which humans 
adapt (change) their environments to satisfy their own needs. 
Throughout recorded history, humans have been described as 
communicators, transporters, and producers of structures and 
products. "Humans have engaged in these forms of activities 
to satisfy their 'basic needs' of food, clothing, shelter—as 
well as providing other goods, services, and means for 
extending human potential" (Hales & Snyder, 1981, p. 6). It 
is therefore not surprising that the most widely accepted 
definition of technology education is comprised of four 
technical human-adaptive systems: communications, 
construction, manufacturing, and transportation. These are 
the major content and activity areas in technology education. 
Technology system inputs Six general classes of 
inputs are required to produce technology systems: people, 
knowledge, materials, energy, fixed capital, and money (Hales 
& Snyder, 1981) . 
These inputs are considered generic for any of the four 
systems. Content and hands-on learning activities 
designed to teach concepts relating to these inputs are 
considered equally as relevant to the study of technology 
as a conceptual understanding of the system process 
areas. (Colelli, 1988, p. 9) 
Technology system process Process is the active 
part of the technological system. Two components, viz., 
resources and techniques, make up the technology system 
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process. Resources are those items needed (in whole or in 
part) for technological events to occur. Such resources are 
people, information, materials, tools/machines, capital, 
energy, and time (Hales & Snyder, 1981). 
Techniques are those activities unique to a given 
technology for processing resources into a commodity. 
The technical component of techniques are those functions 
that are unique to a given technology resulting in the 
processing of resources into a commodity. The management 
component of techniques are those practices related to 
efficient and effective task accomplishment (Savage, 
1990, p. 8). 
Technology system outputs The third element of a 
system is "outputs," which represent the goals, or the ends, 
that system inputs and processes are meant to produce. A 
study of system outputs should be included in any curriculum 
that is attempting to provide students with a holistic 
perspective of technology education (Hales & Snyder, 1981). 
Colelli (1988) described the four elements of technology 
systems as follows: 
These include new knowledge, new or more efficient 
processes, impacts (social/cultural, environmental, 
etc.), and services. New knowledge is essential to solve 
existing problems and expand human potential. New and 
more efficient processes lead to greater productivity and 
less waste within each system. System impacts, good as 
well as bad, need to be continuously examined and debated 
so that our citizens can make better informed decisions 
as a voting electorate. Additional outputs, uniquely 
related to each system, are also provided. The 
communication system provides communicated information. 
The construction system provides new materials and 
manufactured products, and the transportation system 
provides people and resource mobility. Any of the system 
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outputs identified above can serve as a focal point for 
designing one or more units of study relating to 
technology system outputs, (p. 48) 
The communication system Hales and Snyder (1981) 
define communications as "a technical adaptive system 
designed by people to efficiently utilize resources to 
transfer information to extend human potential" (p. 26). 
Of course, humans have communicated ideas and information 
since antiquity, communication being "a critical element of 
every great society, historical as well as contemporary" 
(Colelli, 1988, p. 13). 
Figure 6 shows the major elements in the communication 
system. Because system inputs have already been addressed, 























Visual, acoustic, telecommunicative, and computational 
processes can all be used to communicate ideas and information 
in this system: "Once inputs are received by the system, 
messages can be designed, encoded, transmitted, received, 
stored, retrieved, decoded, and/or corrected within each of 
these four communication process areas. Concepts concerning 
feedback can also be addressed" (Seymour et al., 1987, p. 
2 2 )  .  
Communication technology is the study of industrial-
technical information, careers, and their requirements through 
direct experience and through structured activity involving 
safe and proper involvement in processes relating to message 
ideation, composition, transmission, reception, 
interpretation, and reaction (Cuetara, 1988). 
The construction svstem The construction system, 
as defined by Hales and Snyder (1981), "is a technical 
adaptive system designed by people to efficiently utilize 
resources to build structures or constructed works on a site. 
The production of constructed goods must be skillfully 
managed" (Hales & Snyder, 1981, p. 30). 
Construction, too is an ancient skill, traceable to those 
tribes who settled into the first relatively permanent 
dwellings. Most of what remains of the greatest civilizations 
ever to appear on earth are their constructions. Contemporary 
societies, too, can be characterized to a great extent by the 
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quality and character of the structures that they build 
(Colelli, 1988). 
Figure 7 shows the major elements in the construction 
system. System inputs have been previously addressed, and 
thus the focus of this discussion will be the construction 
process area. Structural design and analysis, structural 
engineering, personnel relations, financial affairs, 
structural production, and marketing processes are all used by 





















-NEW OR REMODELED 
STRUCTURES 
Figure 7. The construction system (Colelli, 1988, p. 21) 
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The manufacturing system Manufacturing can be 
defined as a technical adaptive system "designed by people to 
efficiently utilize resources to extract and convert 
raw/recycled materials into industrial standard stock and then 
into industrial and consumer good" (Hales & Snyder, 1981, p. 
33) . 
The production of manufactured goods must be skillfully 
managed, and manufacturing systems are the means by which 
humans use system inputs to produce goods (outputs) in a 
factory. The characteristic distinguishing industrial 
manufacturing activities from industrial construction 
activities is that the former take place in a central plant 
location, where products are typically mass produced. The 
latter take place in novel locations, where one-of-a-kind 
constructions are erected (Colelli, 1988). 
Figure 8 shows the major elements in the manufacturing 
system. System inputs have already been addressed, and the 
upcoming discussion will concern the manufacturing process. 
Ownership and organization, research and development, 
industrial relations, financial affairs production, and 
marketing are common process areas for many kinds of products 
(Colelli, 1986). 
Manufacturing and construction systems include the study 
of both industrial-technical information and careers and their 
requirements. Direct experience and structured activity are 
incorporated to teach application and safe use of tools. 
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machines, materials, and processes associated with woods, 
metals, plastics, etc. Advanced study concentrates on 

























Figure 8. The manufacturing system (Colelli, 1988, p. 29) 
The transportation system The transportation 
system, shown in Figure 9, represents the ways in which humans 
transport people and goods from one location to another. This 
system "is a technical adaptive system designed by the people 
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to efficiently utilize resources to obtain time and place 
utility and to attain and maintain direct physical contact and 
exchange among individuals and societal units through the 
movement of materials/goods and people" (Hales & Snyder, 1981, 
p. 36). 
Movement of people and goods gives rise to the concept of 
"place utility" (Lux & Ray, 1969), which refers to the item's 
or individual's change of place as a result of processes 
occurring within the transportation system. One may recall 
from earlier discussion that another kind of utility called 
"form utility" takes place within both the construction and 
manufacturing systems when forms of materials are 
significantly changed so as to increase in economic value. 
Most authors agree that there are four environments in which 
transportation can occur; land, air, water, and space. 
Transportation vehicles are designed and built to operate 
efficiently and safely within one or more of these 
environments (Colelli, 1988). 
Transportation/energy technology is the study of 
industrial technical information careers and their 
requirements through direct experience and structured activity 
involving source, generation, storage, transmission, and 
conversion of energy; transmission and control of mechanical, 
electrical, pneumatic, and hydraulic power; and exploration of 
the many forms of transportation (Cuetara, 1988). 
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Figure 9. The transportation system (Coleolli, 1988, p. 41) 
Social and cultural impacts Technology has its most 
important impacts on society and culture. If we trace the 
ancient's technological inventions, we can find that social 
and cultural changes have usually been caused by technological 
progress. By expanding technical knowledge bases on 
sociocultural impacts, technology education may improve 
student technological literacy and thereby enhance student 
ability to deal with complex technological problems as well as 
to make decisions about life problems (Wright, 1988). 
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Technology and culture Technology and culture 
are uniquely interdependent throughout the modern world. This 
relation is based upon both human and technological factors 
and intensifies as technological level rises. Lauda (1986) 
reminds us that "only humans have the unique ability to pass 
on accumulated knowledge and culture from generation to 
generation" (p. 17). And as Wright (1988) sees it, technology 
has helped human beings circumvent evolutionary laws: 
Technology has allowed humankind to adapt to the 
environment even though we are not necessarily 
(physically) well prepared for it. That knowledge base 
is highly technological, and its accumulation has allowed 
us to advance our understanding and use of technology 
exponentially. The rate of change associated with 
technological development affects both our culture and 
personal value systems. As we teach about the various 
aspects of technology, it is possible to relate technical 
developments with human and technological factors, (p. 
74) 
Technology and social systems Technology has not 
only influenced our culture but also influenced how the social 
systems affect our daily lives. In fact, social systems are 
the focus of technology education from the sociocultural 
perspective. Both positive and negative aspects of technology 
can be discussed in context of the five basic societal 
institutions. Once a teacher recognizes the types of social 
issues that can be taught in conjunction with technology 
education, all that remains to be done is the selection of 
examples (Wright, 1988). The five basic societal institutions 











Figure 10. The technological systems and social institutions 
(Wright, 1998, p. 77) 
Activity base Technology impacts not only our 
society, but also our classrooms. As has been stated, 
industrial arts programs are becoming technology education 
programs. But this change is not simply one of semantics. In 
fact, program content is changing. 
Technology education is a broad based program building 
upon learning about other subjects. Hands-on and 
intellectually challenging activities are used to meet 
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curricular objectives and to teach key concepts. Activities 
are designed to help students learn the elements of 
technology, apply the elements to complex activities or 
technology systems, identify how technology changes, make 
better informed decision, and enjoy their work at the same 
time (Schwaller, 1990). 
Most activities require the use of tools and equipment in 
a technology lab. Some, however, can be completed outside 
school as homework assignments. Examples include 
experimentation, fabrication, research, design, development, 
and problem solving. 
Activities for teaching technology education can deal 
with the basic technological problems. Through taking part in 
such activities, students should learn how to 
(1) define technical research; 
(2) describe the typical steps involved in technology 
projects; 
(3) analyze a technical research problem statement; 
(4) establish and conduct a technical investigation in 
the area of technology; 
(5) develop conclusions or recommendations based upon 
results from a formal technical research activity; and 
(6) report on typical technology problems (Schwaller, 
1990, pp. 17-19). 
Laboratory activities and methods Hands-on activities 
are quite important in the technology education laboratory 
because they will give students the chance to verify or apply 
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the theory. When teachers explain high technology concepts, 
they should use hands-on activities to develop students' 
problem solving skills. Robotics, lasers, telecommunications, 
and computer production machine interfacing will continue to 
intrigue students involved in technology education. Students 
also need to simulate construction, communication, 
manufacturing, and transportation practices. Group line 
production activities can present students with experiences in 
manufacturing management and production technologies: 
students can conceptualize a product, design it, make a 
prototype, prepare jigs and fixtures, and finally manufacture, 
package, and market it. Many classroom and laboratory 
activities can involve an industry approach (Bjorklund, 1988). 
Interdisciplinary approach The interdisciplinary 
approach to technological literacy can be defined as an 
educational approach using subject matter from such areas as 
science and technology. To create a technology education 
curriculum, knowledge must be organized and structured. 
Potentially relevant disciplines include history, physics, 
psychology, biochemistry, and technology. Social learning or 
community relationships may also be important. To a degree, 
all subject matter is integrative, and the concepts and 
knowledge of different disciplines can be frequently used in 
discipline inquiry and in teaching (Phenix, 1964). Zuga 
(1988) explored the interdisciplinary approach and explained 
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that "rarely does a discipline exist and get presented as 
subject matter in a pure form. Teaching about technology 
requires knowledge from mathematics, physics, sociology, 
history, literature and many other disciplines" (p. 58). 
Recognizing and integrating the knowledge of other 
disciplines into a technology education course is 
teaching with an interdisciplinary approach. This 
approach, however, has some leeway in the way in which it 
may be applied. In fact, it is often applied in a 
variety of ways dependent upon the context of the 
teaching situation, (p. 58) 
When teachers implement or teach technology clusters by 
using an interdisciplinary method, it is a challenging job. 
The technology education teacher must either take on the 
responsibility for planning or involve others in that process. 
During the planning process, identification of adequate 
resources and subject matter knowledge becomes a concern. 
Zuga (1988) indicated, furthermore, that 
Choosing appropriate content from related disciplines can 
be difficult without adequate preparation in subject 
matter. Moreover, the basic concepts of technology 
education should not be lost in the interdisciplinary 
approach. Concerns about identifying interdisciplinary 
content, demonstrating the relationship of the 
disciplines to technology education and planning 
interdisciplinary lessons and activities must be 
addressed. (Zuga, 1988, p. 62) 
A Conceptual Framework for Technology Education 
This section will discuss the approach to technology 
education proposed in Savage and Sterry's (1990) "A Conceptual 
Framework for Technology Education." Seven approaches to this 
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curriculum will be discussed, including those of human needs 
and wants, problems/opportunities, resources, technological 
knowledge, technology processes, evaluation, and solutions and 
impacts. 
The technical method 
Savage and Sterry's (1990) conceptual framework for 
technology education can be considered an interactive 
framework. 
Human needs and wants lead to the identification of 
problems and opportunities as addressed by resources and 
technological knowledge through technological processes 
to reach valuable solutions that have impacts. This 
interaction is known as the technical method (see Figure 
11), and is the essential model for doing technology, (p. 
6 )  
Human needs and wants Because human beings are the 
sources of and reasons for technology, the lives of humans 
must be considered, including the many roles they will play 
and the ways in which they will continue learning. People 
need to use systematic technological methods to add to what 
they know. 
Savage and Sterry (1990) also stated that people develop 
from childhood to adulthood by interacting with "technology at 
varying levels and for different reasons." 
As a result, levels of competence are expanded, but in 
different ways.... As we reach adulthood, schools, 
colleges and universities provide the theory and practice 
we need to meet professional work responsibility. In 
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fact, at this level individuals often contribute to the 












































Figure 11. Technological method (Savage and Sterry, 1990, p. 
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Problems/opportunities Every day, people face doubt, 
uncertainty, or difficulty. They may use some technical 
method to satisfy their unsatisfied human needs and wants. To 
solve future problems, they have opportunities to plan and 
create. "While problems tend to be now oriented, 
opportunities are future oriented. The future can be studies, 
planned, and anticipated. Just as there are problems of 
today, there are scenarios of an optimum" (Savage & Sterry, 
1990, p. 7). 
In terms of types of problems and opportunities. Savage 
and Sterry (1990, p. 7) state that "Problems facing humans 
involve personal, social, and environmental issues. Solutions 
to these problems may utilize technological, social, and 
educational means" (see Figure 12). 
Resources People need to utilize resources to 
accomplish technological ends or deal with technological 
problems. There are personnel, tools/machines, data, 
materials, energy, capital, and time. When using those 
resources. Savage and Sterry (1990) indicated that 
The use of these resources must be optimized to ensure 
efficiency and renewability where appropriate. 
Constraints must be considered taking into account 
physical limitations and regulation, (p. 7) 
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Figure 12. Type of solutions (Savage & Starry, 1990, p. 7) 
Personnel can be defined as the people who develop the 
technology to solve a problem. They design and create 
technology by combining previous knowledge with new ideas to 
make policy decisions that promote or constrain technological 
research, development, and growth. Tools/Machines provide the 
means for humans to process and change the basic resources of 
materials, energy and information. Technology has developed 
rapidly because of the information explosion. As a result, 
data become very important resources when people are using 
such information for purposes of communication or control 
technology. Materials represent the physical stuff from which 
technological devices, structures and system are made. As 
people are constrained by their limited resources, they must 
ensure that the development of new synthetic products is 
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controlled. Energy is used to drive tools and machines, to 
process materials into manufactured products and to create 
structure. Energy forms found naturally such as solar, 
gravitational, geothermal, and tidal provide the capability 
for energy. Proper management of energy resources is 
essential to world market competition success. Capital 
resource is any form of wealth such as: shares of stocks, 
cash, land, building, and equipment. Time represents an 
essential resource when all other resources are brought 
together to support a process. Processes as sequences of 
actions and change that yield results require time-no time, no 
process; too much time, low efficiency (Savage & Sterry, 
1990) . 
Technological knowledge Savage and Sterry classified 
technological knowledge as bio-related technology (bio-related 
technology systems model see Figure 13), communication 
technology, production technology, and transportation 
technology. They also emphasized that technological knowledge 
can be represented systematically using the basic systems 
model (see Figure 14). The elements are input (desired 
result), process (efficient practices of technology), and 
output (actual result). 
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Figure 13. Bio-Related technology systems model (Savage & 
Sterry, 1990, p. 8) 









Figure 14. General system model (Savage & Sterry, 1990, p. 
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Technology processes Technological activity must be 
systematized in order to function efficiently and effectively. 
Savage and Sterry (1990) defined that technological processes 
(see Figure 15) provide the interface between resources and 
technological knowledge in order to solve problems or exploit 
opportunities. The heart of this process is the ability to 
analyze, realize, and test. Analysis must occur to determine 
the nature of a problem or opportunity. It also includes the 
actions of information gathering and the generation of 
alternative solution. Realization includes those actions 
necessary to turn an idea into reality; the selection of a 
most appropriate solution, and the development of that 
solution into a prototype. Testing determines if a product or 
process works. It should be based on specific criteria or 
objectives. They also emphasized that feedback is necessary 
at every stage in order to modification of the developed 
solution which could effect the analysis stage. 
Evaluation Evaluation is a very important process in 
the whole technological method of problem solving. Savage and 
Sterry (1990, p. 11) indicated that 
The output of technological method must be evaluated 
against the requirements established in the design brief 
and the original problem statement to determine if the 
outcome is satisfactory, exceptional, or if it is 
unacceptable in part or totally. Unacceptability would 
require reworking and retesting until the criteria 
established in the design brief and original problem 










Figure 15. Technology processes (Savage & Sterry, 1990, p.10) 
Solutions and impacts Technological development 
creates deep impacts in our natural, social, or industrial 
life. To study resources without technological impacts would 
present an unbalanced view of technology. Therefore, when the 
technological resource has been used, technological impacts 
must be considered as each unit is studied. Savage and Sterry 
(1990) were concerned about how technological development 
impacts our environment and society and indicated that 
Environmentally, presentation of the impacts of 
technology should be sensitive to the ecological systems 
of water, space, land, and air. Socially, technology 
also affects the basic institutions of family, religion, 
government, education, and economics, (p. 11) 
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Management Management plays an important role in the 
technology method. It requires the wise manipulation of a 
number of variables to determine "what can be done" tempered 
with "what should be done." Management permeated the 
technological method; all phases are managed for efficiency 
and effectiveness. Management functions include planning, 
organizing, directing, and controlling (Savage & Sterry, 
1990). 
Technology Education Model Design 
In order to educate our new generation to live in 21st 
century society, Taiwan's general education should develop a 
technology education program that has to meet changing needs 
of society. For teaching Taiwan students to be responsible, 
effective, and technologically literate in technological 
society, the technology education program of general education 
has to utilize the technology systems approach to meet that 
goal. The program should provide a wide range courses for 
students who have to learn technology education through the 
implementation of a new curriculum framework based on 
technology systems. In this section, the model design for 
Taiwan's change to technology education was included 
representing the derived technology system model and 
technology education program's structures. 
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Technology systems model The study of technology 
education must be structured on a systems model. The system 
model always includes input, process, output, and feedback 
step to achieve the goals of this study. The technology 
systems model is illustrated in Figure 16. 
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Figure 16. Technology systems model (Lo, 1990, p. 70) 
Technology education program's 
Figure 17 shows the program structure for technology 
education in Taiwan. This structure illustrates the 
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organization of technology education with the three clusters: 
communication, production, and transportation/energy (Lo, 
1990, p. 71). 
Exploring Interdisciplinary Technology 
Contemporary Technology Systems 
Introduction Technological Systems 
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Trans. & Energy 
System 
Human and good 
Trans. & Energy 
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Power & Resources 
Design & Planning 
System 
Social and Cultural Impact & Appropriate Technology 
Research, Experiment, Activity, & Instructional Strategy 
Figure 17. Technology education program's structure (Lo, 
1990, p. 71) 
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Summary 
From the foregoing review of literature, we know that the 
development of technology education in the United States began 
with the instruction of manual training in the latter 1800s 
and with the influence of European practical arts education 
such as that espoused by the Russian and Sloyd systems. 
Several studies traced the evolution of and transition to 
technology education. The philosophy of technology and the 
beliefs about what should be the purpose of education have 
been discussed. 
Studies revealed that one predominant philosophical 
position (social reform) has its roots in the philosophies of 
John Dewey, Frederick Bonser, and Charles Richards, whereas 
another (social efficiency) is characterized by a focus on 
technical training. It was noted that contemporary leaders in 
the profession differ in terms of their views on the nature of 
technology, science, technological literacy, and technology 
education. 
Studies of the acknowledged purposes of the field of 
study concluded that there were differences of opinion among 
members of the profession regarding what should be the major 
goals of technology education. A significant gap between the 
goals envisioned by leaders of the profession and those 
envisioned by practitioners was also noted. Nevertheless, 
many articles indicated that the transition to technology 
education is on the way. 
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The comprehensive studies and those related to curriculum 
content gave evidence that a consensus has formed in favor of 
the Jackson's Mill Industrial Arts Curriculum Theory model as 
the technology education curriculum content model for the next 
decade. The Jackson's Mill document, in concert with the 
implementation guide sponsored by the Technical Foundation of 
America, has provided significant momentum for curriculum 
change. Just as important, numerous studies suggested that 
this new technology curriculum is being effectively 
disseminated to school administrator among decision makers. 
The need for more widespread technological literacy has 
been brought to the attention of the public by political 
activists, scientists, social scientists, and technologists. 
As for the definition of the term, several studies concluded 
that the definition depends largely upon one's definitions of 
science and technology. Many studies focused on what 
technological literacy is and how it influences technology 
education. 
The study of technology education must be structured on a 
systems model. The system model always includes input, 
process, output, and feedback step to achieve the goals of 
this study. The approach to technology education proposed in 
Savage and Sterry's (1990) "A Conceptual Framework for 
Technology Education." Seven approaches to the curriculum 
were discussed, including those of human needs and wants, 
problems/opportunities, resources, technological knowledge. 
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technology processes, evaluation, and solutions and impacts. 
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CHAPTER III. METHODOLOGY 
In this chapter, methods and procedures used in the study 
will be discussed in seven sections describing 
1. the proposed systems model, 
2. the population and the sample, 
3. the instrument development, 
4. the instrument validation and pilot testing, 
5. the data collection method, 
6. the hypotheses formulation and the statistical 
framework, and 
7. the data analysis method. 
The Proposed Systems Model 
After reviewing the literature on curriculum development 
models, specifically Snyder and Hales (1981) and Savage and 
Sterry (1990), a systems model for the development of Taiwan's 
technology education program with in general education was 
proposed based upon this review, the results of research and 
the experience of the investigator as an industrial education 
teacher in Taiwan. The six phases( identification of concepts 
of technological literacy, definition of objectives of 
technology education, curriculum framework for technology, 
strategies for transition to technology education, program 
evaluation, and program modification) of the proposed model 























The steps in the 
transition process 
A curriculum in 
transition 
Utilize the process of 
forecasting the future 
Develop problem solving 
skills related to 
technology education 





Explore and experience 
technology 
Develop human potential 
Study the impact of 





and careers by 
awareness, application 
and exploration 
Figure 18. A proposed general system model for developing technology education 
(Deleted from the revised model was the construct "Utilize the process 
of forecasting the future.") 
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Population and Sample 
Population 
Administrators All heads, chairpersons, directors, 
and supervisors in institutions, governments, and junior and 
senior high schools in Taiwan 
Professors All industrial arts professors in National 
Taiwan Normal University (NTNU) and National Kaohsiung Normal 
University (NKNU) 
Teachers All industrial arts teachers in Taiwan, at 
both junior and senior high schools 
Students All 4th-year undergraduate and graduate 
students in the Department of Industrial Arts at both NTNU and 
NKNU 
Sample 
From the previously defined population, the following 
sample was drawn by means of a stratified sampling technique 
used to select sample proportions appropriate in terms of 
school level. Because of the limited number of professors, 
all professors were included in the survey. Also, all 4th-
year undergraduate and graduate students were included in the 
survey. Since the number of junior high schools was 
approximately four times that of senior high schools, 176 
junior high schools and 44 senior high schools were chosen. 
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Administrators Two chairman, 27 administrators from 
Educational Administration, 176 administrators from junior 
high schools, and 44 administrators from senior high schools 
were selected. Thus, a total of 249 administrators comprised 
the sample. Relevant data were compiled from Educational 
Statistics of the Republic of China (Ministry of Education in 
Taiwan, 1990). Table 1 illustrates the types of 
administrators included. 
Table 1. Numbers of administrators in the sample 





Senior High School 44 
Administrators in 
Junior High School 176 
Total 249 
Professors All 57 professors from the Department of 
Industrial Arts in both NTNU and NKNU were included in the 
sample because of their relatively small number (see Table 2). 
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Teachers One hundred seventy-six (176) industrial 
arts junior high and 44 senior high industrial arts teachers 
were randomly selected from the population of 683 junior high 
school teachers and the 168 senior high school teachers in 
Taiwan offering relevant programs (see Table 3). 








Students All sixty (60) 4th-year undergraduate and 
graduate students in the Department of Industrial Arts in both 
NTNU and NKNU were included in the sample because of their 
relatively small number (see Table 4). 
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Table 4. Numbers of students in the sample 
University 
(Industrial Arts) Number 
Graduate Students in NTNU 10 
4th-year Undergraduate 
Students in NTNU 22 
Graduate Student in NKNU 13 
4th-year Undergraduate 
Students in NKNU 15 
Total 60 
Instrument Development 
A questionnaire was developed to gather data for the 
study. The investigator generated questionnaire items from 
the literature review and structured the questionnaire in five 
parts (see Appendix A) dealing with the development of a 
technology education program. Most items sought perceptions 
about the extent or the degree of importance of the technology 
education program with in general education in Taiwan. 
Instruments for responding to the item were developed, and the 
five-point Likert-type scale was employed. 
Instrument Validation and Pilot Testing 
The questionnaire was submitted to a validation process 
by a panel of experts comprised of five members of the 
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investigator's graduate committee. Based upon the 
recommendations of this panel, the instrument was revised 
several times before a final draft was produced. The final 
draft of the instrument was used as part of a pilot test with 
a sample of 13 Chinese industrial education and technology 
graduate students at Iowa State University. Results of the 
pilot-test were used to screen and to revise the 
questionnaire. The revised instrument was approved by the 
Human Subjects Review Committee of Iowa State University on 
August 23, 1991 (see Appendix C). 
Data Collection Method 
Five steps were followed in the data collection process. 
1. The questionnaire was mailed to each school selected 
in the sample. 
2. A cover letter introducing the purpose of the study 
and assuring confidentiality of data was enclosed (see 
Appendix D) for each subject. 
3. Subjects were asked to complete the questionnaire 
within two weeks and to return it using the stamped, self-
addressed envelope provided. 
4. Each questionnaire was coded to certify individual 
respondents and to assist the researcher in mailing 
follow-up letters. 
5. Two weeks after the initial mailing, a follow-up 
letter (see Appendix E) with an additional questionnaire and 
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stamped, self-addressed return envelope was distributed to 
each subject who had not returned the initial mailing by 
September 20, 1991. 
Hypotheses Formulation and Statistical Framework 
1. The study sought to provide answers to the following 
questions : 
(A) What should be the concepts of technological 
literacy for Taiwan students within general education? 
(B) What should be the general objectives of the 
technology education program within general education in 
Taiwan? 
(C) What curriculum should be emphasized to enhance the 
student's technological literacy within general education 
in Taiwan? 
(D) What should be the strategies for Taiwan's 
transition from industrial arts to technology education? 
(E) Do any differences exist between the perceptions of 
administrators, professors, teachers, and undergraduate 
students of industrial arts education in Taiwan regarding 
questions 1-4 of this study? 
2. The research questions formulated to test the four 
hypotheses were as follows: 
(A) There is no significant difference between 
administrators, professors, teachers, and undergraduate 
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and graduate students of industrial arts with in terms of 
perceptions of technological literacy concepts within 
general education in Taiwan. 
aj=0 for all j groups, where j = 1,2,3,4 (a = .05). 
(B) There is no significant difference between 
administrators, professors, teachers, and undergraduate 
and graduate students of industrial arts in terms of 
perception of the objectives of technology education. 
Hgg: aj = 0 for all j groups, where j = 1,2,3,4 (a = .05). 
(C) There is no significant difference between 
administrators, professors, teachers, and undergraduate 
and graduate students of industrial arts within terms of 
perception of what curriculum should be emphasized to 
enhance students' technological literacy in general 
education in Taiwan. 
^o3* ~ 0 for all j groups, where j = 1,2,3,4 (a = .05). 
(D) There is no significant difference between 
administrators, professors, teachers, and undergraduate 
and graduate students of industrial arts in terms of 
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perception of the transition from industrial arts to 
technology education. 
aj = 0 for all j groups, where j = 1,2,3,4 (a = .05). 
3. The statistical model used for testing the hypotheses 
was as follows: 
(1). Statistical model (Howell, 1982, p. 291); 
X.j = n + a. + e.., 
where 
Xjj = the ith score in the jth group; 
j = 1,2,3,4; 
u = the grand mean of the population; 
ttj = Uj - u = the difference between the mean of the 
jth population, Uj, and u; and 
e.j = individual differences within the groups 
that might be attributed to random error. 
it should be noted that all hypotheses were tested at the 
0.05 level of significance. 
(2). Duncan multiple range test: 
Duncan (1955) developed a test that is used for making 
pairwise comparisons among means. It can be set a a at 
whatever level is chosen. (Howell, 1982, p. 352) 
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Data Analysis Methods 
A number of methods were used to analyze the data. 
1. Each returned questionnaire was carefully examined. 
If 50% or more of the 98 questions were uncompleted, then the 
questionnaire was considered invalid and was removed from 
analysis. 
2. The data collected from the returned questionnaires 
were coded and used to construct a data file with which to run 
statistical analyses by means of the Statistical Analysis 
System (SAS) computer package. 
3. The following statistical analyses were used to 
summarize the data: 
(A) Mean scores: These were computed for all four 
groups in the study, for all items related to each 
research question. 
(B) Standard deviations: These were computed for the 
four groups and for all items. 
(C) Frequency counts and percentages: These were used 
to summarize descriptive data. 
(D) Analysis of variance (ANOVA); The one-way ANOVA SAS 
procedure was used to test the null hypotheses. 
(E) A post hoc analysis using the Duncan's multiple 
range test was carried out whenever differences 
significant beyond the assigned probability level of 0.05 
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were found for F-values among groups. 
(F) The purpose of this study was to obtain 
comprehensive information from administrators, 
professors, teachers, and undergraduate and graduate 
students for use in developing the technology education 
program within general education in Taiwan. When there 
was a consensus regarding any variable, such a variable 
would be accepted into the proposed model as an important 
element of the technology education program in Taiwan. 
(G) Final judgment regarding which of the variables was 
to be emphasized, based upon the results of analysis data 
gathered from the four groups, was made on the basis of 
the overall means of each of the four groups. The 
predetermined cut-off point was set at the 70th 
percentile (3.5 for items on the scale of 1 to 5). In 
general, any variable earning an overall mean response 
below this cut-off point was eliminated from the proposed 
model. 
(H) Where significant differences were found between the 
groups, data were further analyzed to compare the four 
groups in different pairwise combinations. It was hoped 
that this would clarify the data set as a whole. If the 
item had two or more than two groups earning a group's 
mean below the cut-off point of 3.5, that item was 
eliminated from the proposed model. 
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(I) Tables and graphs were presented to clarify findings 
and facilitate discussion. 
4. Recommendations were made based upon the results of 
the study. 
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CHAPTER IV. RESEARCH RESULTS AND FINDINGS 
The study's major findings and results are presented in 
this chapter, which are organized in three parts: 1) general 
characteristics of the sample; 2) general description of 
survey results for each item, and 3) findings for each 
hypothesis. 
General Characteristics of the Sample 
Ratio of respondents in sample 
Four hundred and eighty (480) respondents provided the 
data used for this study. The response rate was 81.91% 
(480/586). Numbers and percentages of respondents, by sample 
group, are shown in Table 5. 
Table 5. Numbers and percentages of respondents in sample 
Group Frequency Percentage 
Administrators 192(249) 77.11% 
Professors 47(57) 82.46% 
Teachers 189(220) 85.91% 
Students 52(60) 86.67% 
Total 480(586) 81.91% 
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Table 5 indicates that 192 administrators, 47 professors, 
189 teachers, and 52 undergraduate and graduate students 
participated in the study. 
Distribution of respondents by gender 
Another demographic variable considered in the study was 
gender (see Table 6). One hundred and twenty-five females 
(26.04%) and 355 males (73.96%) participated. 
Table 6. Distribution of respondents by gender 
Gender Frequency Percentage 
Male 355 73.96% 
Female 125 26.04% 
Total 480 100% 
Distribution of respondents by age 
Participants were grouped into age ranges of 30 and 
younger (14.79%), 31-40 (37.71%), 41-50 (38.75%), 51-60 
(4.58%), and 60 and older (4.17%). Table 7 presents the age 
distribution of respondents. 
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Table 7. Distribution of respondents by age 
Age Frequency Percentage 
3 0 and Younger 71 14.79% 
31 - 40 181 37.71% 
41 - 50 186 38.75% 
51 - 60 22 4.58% 
60 and Older 20 4.17% 
Total 480 100% 
Distribution of respondents by highest academic degree earned 
Table 8 presents the distribution of respondents in terms 
of highest academic degree earned. Three hundred and fourteen 
(65.42%) of the respondents had earned bachelor's degrees; 34 
(7.08%), master's degrees; 31 (6.46%), doctoral degrees; and 
101 (21.04%) degrees preceding the bachelor level. 
Distribution of respondents bv maior Among those 
responding, 324 (67.5%) were industrial arts education majors. 
Table 9 presents the distribution of respondents by major. 
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Table 8. Distribution of respondents by the highest degree 
Degree Frequency Percentage 
Bachelor's 314 65.42% 
Master's 34 7.08% 
Doctoral 31 6.46% 
Others 101 21.04% 
Total 480 100% 
Table 9. Distribution of respondents by major® 
Major Frequency Percentage 
I.A.E. 324 67.5% 
Other 156 32.5% 
Total 480 100% 
®I.A.E. (Industrial Arts Education). 
Distribution of respondents bv years of work experience 
In regards to years of experience, 30 subjects (6.25%) 
had no professional or teaching experience; 96 (20%) had 1-5 
years of experience; 109 (22.71%) had 6-10 years; 64 (13.33%) 
had 11-15 years; and 181 (37.71%) had more than 11 years. 
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Table 10 shows the distribution of respondents by years of 
professional or teaching experience. 
Table 10. Distribution of respondents by years of 
professional or teaching experience 
Years Frequency Percentage 
0 30 6.25% 
1 - 5  96 20.00% 
6 - 1 0  109 22.71% 
1 - 1 5  64 13.33% 
More than 11 181 37.71% 
Total 480 100% 
Distribution of respondents by location 
With respect to the geographic location of schools, 173 
(36.04%) respondents worked in northern Taiwan, 82 (17.08%) in 
central Taiwan, 127 (26.46%) in southern Taiwan, 71 (14.79%) 
in eastern Taiwan, and 27 (5.63%) on individual islands around 
Taiwan. Table 11 illustrates the distributions. 
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Table 11. Distribution of respondents by location 
Geographic Location Frequency Percentage 
Northern Taiwan 173 36.04% 
Central Taiwan 82 17.08% 
Southern Taiwan 127 26.46% 
Eastern Taiwan 71 14.79% 
Individual Islands 27 5.63% 
Total 480 100% 
General Description of Survey Results for Each Item 
In the process of analyzing data for each item in this 
study, a hold value of a mean of 3.5 was set to accept a 
statement as supported by any one group of respondents. If 
all four groups had provided a mean of 3.5, then that 
statement was retained. When significant differences were 
found between any pairwise group, the Duncan' test was used to 
verify which particular group varied from the others groups. 
If only one group produced a mean of less than 3.5, the item 
was retained. If two or more than two groups provided means 
of less than 3.5, the item was deleted. 
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Concepts of technological literacy 
Fourteen factors relating to the concept of technological 
literacy were included in the questionnaire, and respondents 
were asked to rate to what extent they agreed with the 
importance of these factors. Table 12 presents the results. 
Table 12. Means, standard deviations, and analysis of 






Pr > F 
8. Knowing scientific and 
technological theories 
3.98 0.87 0.51 0.6763 
9. Knowing technological 4.16 0.82 
systems, tool, and machines 
1.40 0.2407 
10. Developing a knowledge of 4.29 0.71 0.77 0.5111 
the relationships and roles 
of technology in society and 
the environment 
11. Understanding limits and 3.77 0.94 
possibilities of technology 
3.76 0.0109* 
12. Understanding how technology 3.99 1.04 1.49 0.2173 
influences personal values 
and social institutions 
13. Applying decision making 4.19 0.87 
and value clarification skills 
to selected problems 
0.40 0.7534 
14. Making wise consumer 
decisions regarding 
products and services 
4.30 0.79 9.38 0.0001** 
Note. 3.5 is the predetermined cut-off point (70th percentile) 
* Significant beyond the 0.05 level. 
** Significant beyond the 0.01 level. 
Table 12 (Continued) 
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Statement Regarding Overall Std. F Pr > F 
Importance of mean dev. 
15. Being able to perform a 3 
technology assessment by 
using the skills of gathering, 
analyzing, and evaluating data 
.87 0. 93 4.06 0.0073** 
16. Recognizing how science 
and technology influence 
ethical, ideological, 
political, economic, and 
environmental values 
3 .75 0. 93 5.58 0.0006** 
17. Knowing the history of 
science and technology 
3 .47 1. 01 10.82 0.0001** 
18. Applying technology 
assessment to human 
problems 
3 .32 0. 99 2.57 0.0534 
19. Understanding the 
conceptual framework 
of technology 
3 .40 1. 02 8.82 0.0001** 
20. Awareness and assessment of 
career requirements and 
opportunities 
3 .77 0. 92 0.74 0.5259 
21. Experiencing problem 
solving, critical thinking 
and decision making related 
to technological systems 
3 .99 0. 88 0.51 0.6763 
The means and standard deviations in Table 12 indicate 
that respondents primarily agreed with the importance of 
factors 8, 9, 10, 11, 12, 13, 14, 15, 16, 20, and 21. Mean 
ratings of 3.47, 3.32, and 3.40 (below 3.5) recorded for items 
17, 18, and 19, respectively, suggest that agreement with 
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those statements was not as strong. 
The analysis of variance of means revealed significant 
differences between groups in terms of items 11, 14, 15, 16, 
17, and 19. Tables 13, 14, 15, 16, 17, 18, and 19 show the 
results of Duncan's multiple range test (DMRT). In Table 13, 
according to the DMRT, no significant difference existed 
between responses of the four groups to item 11 even though 
there was a significant F-value. For item 14 (see Table 14), 
ratings from teachers (4.524) were different from those 
administrators, professors, and students. For item 15 (see 
Table 15), no significant differences existed between the 
ratings by administrators, teachers, or students. Neither 
were there significant differences between the ratings of 
teachers, students, nor professors although differences did 
exist between the ratings of administrators (4.047) and 
professors (3.702). 
Table 16 shows the results of the DMRT for item 16. No 
differences existed between the means of teachers, professors, 
and students although a difference was found between the 
scores of administrators and those of other groups. Table 17 
indicates that a difference existed between the scores of 
administrators (3.766) and those of teachers (3.333), students 
(3.269), and professors (3.043). Noteably, three groups' 
means are below 3.5. For item 19, Table 18 shows that there 
are significant differences between the scores of at least 
three groups. Three group means are below 3.5 (teachers 
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3.365, students 3.231, and professor 2.830) . 
From the preceding discussion, it is concluded that items 
17, 18, and 19 should be eliminated from the proposed 
technological education model. 
Table 13. Duncan's multiple range test means for item 11, 
among four groups® 
Duncan 
























®Means with the same letter are not significantly different. 
Table 14. Duncan's multiple range test means for item 14, 
among four groups* 
Duncan 






















®Means with the same letter are not significantly different. 
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Table 15. Duncan's multiple range test means for item 15, 
among four groups* 
Duncan 



























®Means with the same letter are not significantly different. 
Table 16. Duncan's multiple-range test scores for item 16, 
among four groups* 
Duncan 

























* Means with the same letter are not significantly different. 
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Table 17. Duncan's multiple range test means for item 17, 
among four groups® 
Duncan 






















®Means with the same letter are not significantly different. 
Table 18. Duncan's multiple range test means for item 19, 
among four groups* 
Duncan 
Grouping Mean SD N Groups 
A 3.620 0.7835 192 
A 
B A 3.365 1.2024 189 
B 
B 3.231 1.002 52 





®Means with the same letter are not significantly different. 
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Objectives of technology education 
Means and standard deviations shown in Table 19 indicate 
that relatively high ratings (over 3.5) were recorded for all 
12 objectives identified in the questionnaire. Analyses of 
variance indicated that there were significant differences 
among group means for items 22, 25, 26, 31, and 33. 
In the case of item 22 (see Table 20), no significant 
differences were found between any of the two groups in the 
pairwise comparisons even though there was a significant F-
value. Table 21 shows the results of the DMRT for item 25. 
According to the means observed, even though a difference 
existed between means of teachers and those of the other three 
groups, all four groups recorded high means. For item 26, 
Table 22 shows that significant differences were found between 
means of administrators and of students. 
Nonetheless, there was no difference between the scores 
of administrators and teachers, teachers and professors, or 
professors and students. The mean of each group is higher 
than 3.50. For item 31, Table 23 shows that a significant 
difference was found between the means of administrators and 
those of the other groups although relatively low ratings 
(below 3.5) were recorded for the groups of teachers (3.429), 
professors (3.191), and students (3.115). For item 33, Table 
24 shows that the groups of teachers and administrators and 
the groups of students and professors both had significantly 
different means. It also indicates that the means of students 
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(3.308) and professors (3.213) are below 3.5. 
Because of these findings, items 31 and 33 were 
eliminated from the proposed model regarding the objectives of 
technology education. 
Table 19. Means, standard deviations, and analysis of 
variance of the importance of each factor to the 
objectives of technology education 
Statement Regarding Overall Std. F P 
Importance of Item Mean dev. 
22. Developing an understanding 4.26 0.82 2.84 0.0373* 
of the nature and the 
characteristics 
of technology and the 
impact it has on our lives, 
environment, and society 
23. Developing basic skills in 
the use of common tools and 
machines 
24. Developing consumer 
knowledge and appreciation 
of quality services 
25. Developing safe working 
practices 
26. Establishing cultural beliefs 
and values based upon the 
impact of technology and 
how it alters our environment 
27. Preparing individuals for 
intelligent participation 
as informed citizen in a 
technological society 
Note. 3.5 is the predetermined cut-off point (70th percentile) 
* Significant beyond the 0.05 level. 
** Significant beyond the 0.01 level. 
4.45 0.68 0.33 0.8003 
4.49 0.70 0.97 0.4072 
4.39 0.85 8.58 0.0001** 
3.93 0.99 7.14 0.0001** 
4.06 0.92 0.38 0.7669 
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Table 19 (Continued) 
Statement Regarding 
Importance of Item 
Overall Std. 
Mean dev. 
28. Preparing students for 
lifelong learning in a 
technological society 
29. Making all students 
technologically literate, 
principally as consumers 
rather than as producers 
30. Enabling individuals to 
control their own and 
society's destiny better 
31. Assessing the development of 
technology in the past and 
the present 
32. Identifying ethical and 
cultural issues raised by the 
use of technology 









3.60 1.10 17.09 0.0001** 
3.69 0.94 1.91 0.1274 




Duncan's multiple range test means for item 22, 
among four groups* 
























®Means with the same letter are not significantly different. 
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Table 21. Duncan's multiple range test means for item 25, 
among four groups* 
Duncan 
























®Means with the same letter are not significantly different. 
Table 22. Duncan's multiple range test means for item 26, 
among four groups® 
Duncan 


























®Means with the same letter are not significantly different. 
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Table 23. Duncan's multiple range test means for item 31, 
among four groups® 
Duncan 






















®Means with the same letter are not significantly different. 
Table 24. Duncan's multiple range test means for item 33, 
among four groups* 
Duncan 























®Means with the same letter are not significantly different. 
125 
Curricular framework for technology education 
Results and analyses in this section are divided into 
nine constructs: 
1. developing human potential, 
2. appreciating learning about technology, 
3. exploring and experiencing technology, 
4. studying the impact of technology on society, 
5. integrating other disciplines with technology 
education, 
6. developing problem solving skills related to 
technology education, 
7. utilizing and evaluating appropriate resources in 
technology, 
8. forecasting the future, and 
9. integrating technology and career through awareness, 
application of learning, and exploration. 
Four factors related to the development of human 
potential in the technology curricular framework were studied. 
All respondents were asked to what extent they agreed with the 
importance of these factors. The high means (see Table 25) 
indicate that most respondents found all four factors to be 
important. No significant differences existed among the 
scores of the four groups, and therefore statements 34, 35, 
36, and 37 are integrated into the proposed model as important 
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factors in the development of human potential within the 
curricular framework of technology education. 
Table 25. Means, standard deviations, and analysis of 
variance regarding the importance of each factor 
to the development of human potential in the 
curricular framework of technology education 
Statement Overall Std. 
mean dev. 







Contributing to ability to 4.07 0.85 
discover means of coping 
with learning tasks 





37. Enhancing student thinking 4.19 0.77 0.24 0.8678 
ability 
Note. 3.5 is the predetermined cut-off point (70th percentile) 
* Significant beyond the 0.05 level. 
** Significant beyond the 0.01 level. 
The means and standard deviations shown in Table 26 
indicate that most respondents subscribed to the importance of 
factors related to the appreciating learning about technology. 
The analysis of variance of group means revealed significant 
differences in terms of responses to items 40 and 41. 
According to the DMRT for item 40 (see Table 27), significant 
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differences existed between the ratings of administrators, 
teachers, students, and professors, the ratings of professors 
having the lowest mean (3.255). The other three groups earned 
a mean over 3.5. Table 28 shows that for item 41 there were 
at least three significant pairwise differences between the 
ratings of the four groups. Moreover, the ratings of students 
(3.250) and professors (3.064) were quite low. 
Thus, item 41 was eliminated from the proposed curricular 
model of technology education. 
Table 26. Means, standard deviations, and analysis of 
variance regarding the importance of each factor 
regarding the appreciate learning about 
technology to the curricular framework of 
technology education 
Statement Overall Std. F Pr > F 
mean dev. 
38. Realizing the importance of 
technological literacy 
4 .15 0. 83 1. 40 0. 2407 
39. Realizing the connection 
between technology and 
society 
4 .19 0. 80 0. 92 0. 4321 
40. Realizing the importance of 
how things work 
3 .90 0. 91 22. 07 0. 0001** 
41. Becoming an informed 
technological decision maker 
3 .78 1. 05 19. 63 0. 0001** 
Note. 3.5 is the predetermined cut-off point (70th percentile) 
* Significant beyond the 0.05 level. 
** Significant beyond the 0.01 level. 
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Table 27. Duncan's multiple range test means for item 40, 
among four groups* 
Duncan 














°Means with the same letter are not significantly different. 
Table 28. Duncan's multiple range test means for item 54, 
among four groups* 
Duncan 















®Means with the same letter are not significantly different. 
According to the means and the standard deviations shown 
in Table 29, respondents generally considered the factors 
relating to exploring and experiencing technology to be 
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important. The analysis of variance of group means revealed 
significant differences in terms of group responses to items 
42, 43, 46, 47, and 48. 
The DMRT for item 42 (see Table 30) revealed a 
significant difference between the means from administrators 
and those from other groups. Nevertheless, all individual 
group means were greater than 3.5. 
For item 43, Table 31 shows that there were no 
significant differences in terms of scores among 
administrators, professors, and students. Moreover, no 
significant differences existed among the means of professors, 
students, and teachers. All individual group means were 
greater than 3.5. For item 46, Table 32 shows that there was 
a significant difference between the means of students and 
those of the other groups and that there was no such 
difference between the means of administrators, teachers, and 
professors. Examination of individual group means indicated 
that, with the exception of the group of students, with a mean 
(3.481) below 3.5, the other three groups had high means. 
Regarding item 47, Table 33 shows that a significant 
difference existed between the means of administrators and 
those of the other groups although no such difference existed 
among students, teachers, and professors. Also, all group 
means were over 3.5. For item 48, there was a significant 
difference between the scores of administrators and those of 
other groups and all group means were greater than 3.5. 
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Table 29. Means, standard deviations, and analysis of 
variance of the importance of each factor regarding 
the exploration and experiencing of technology 
to the curricular framework for technology 
education 
Factor Overall Std. 
mean dev. 





Identifying and utilizing 3.88 
the current content organizer 
for technology education 
1.01 15.06 0.0001** 
4.00 0.89 
4.15 0.81 
Using an organizational 
process model to explore 
and experience technology 
Experiencing the 




constructing, analyzing, etc. 
Experiencing the safe use of 4.11 0.86 
tools, equipment, material, 
and processes associated 









and acting upon the use and 
impacts of technology in society 
3.83 0.98 2.69 0.0457* 
Perceiving and experiencing 
change as it relates to 
technology 
Understanding and applying 
the process of innovation/ 
invention 
3.87 0.88 5.32 0.0013** 
3.88 0.92 9.44 0.0001** 
Note. 3.5 is the predetermined cut-off point (70th percentile) 
* Significant beyond the 0.05 level. 
** Significant beyond the 0.01 level. 
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Clearly, no item should be eliminated from the proposed 
curricular framework for technology education. 
Table 30. Duncan's multiple range test means for item 42, 
among four groups® 
Duncan 















®Means with the same letter are not significantly different. 
Table 31. Duncan's multiple range test means for item 43, 
among four groups* 
Duncan 
Grouping Mean SD N Groups 
A 4.187 
A 
B A 4.064 
B A 











®Means with the same letter are not significantly different. 
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Table 32. Duncan's multiple range test means for item 46, 
among four groups® 
Duncan 























®Means with the same letter are not significantly different. 
Table 33. Duncan's multiple range test means for item 47, 
among four groups* 
Duncan 

























®Means with the same letter are not significantly different. 
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Table 34. Duncan's multiple range test means for item 48, 
among four groups® 
Duncan 















®Means with the same letter are not significantly different. 
Means and standards deviations shown in Table 35 indicate 
that the respondents generally agreed with the importance of 
the factors relating to the impact of technology on society. 
The analysis of variance of group means revealed significant 
difference in terms of responses to items 49, 50, 51, and 52. 
According to the results of the DMRT for item 49 (see 
Table 36), a significant difference existed between the means 
of administrators and those of other groups. With the 
exception of the mean for students (3.385), all individual 
group means were greater than 3.5. 
For item 50, Table 37 shows that there were no 
significant differences among the four group means and that 
all individual group means were greater than 3.5. 
For item 51, Table 38 shows that there were significant 
differences between the means of students and those of the 
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other groups and that there were similar differences between 
the means of administrators and teachers, teachers and 
professors, and teachers and students. In addition, 
examination of individual group means indicates that, except 
for the administrative group, which produced a mean (3.818) 
over 3.5, the other three groups produced means lower than 
3.5. 
Table 35. Means, standard deviations, and analysis of 
variance of the importance of each factor regarding 
technology's impact on society to the curricular 
framework for technology education 
Factor Overall Std. 
mean dev. 
Pr > F 
49. Researching the impacts of 3.79 0.97 12.03 0.0001** 
technology on society 
50. Identifying technology's 
impact on society 
3.80 0.89 3.33 0.0195* 
51. Debating the beneficial and 3.50 1.07 13.40 0.0001** 
harmful impacts of 
technology on society 
52. Discriminating among 
possible alternatives 
3.83 0.93 10.30 0.0001** 
Note. 3.5 is the predetermined cut-off point (70th percentile) 
* Significant beyond the 0.05 level. 
** Significant beyond the 0.01 level. 
For item 52, Table 39 shows that a significant difference 
existed between the means of administrators and those of the 
other groups. But no significant difference existed among the 
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means of students, teachers, and professors. In addition, 
except for the mean of professors, group means were over 3.5. 
Consequently, item 51 should be eliminated from the 
proposed curricular framework for technology education. 
Table 36. Duncan's multiple range test means for item 49, 
among four groups* 
Duncan 


























Duncan's multiple range test means for item 50, 
among four groups* 
















®Means with the same letter are not significantly different. 
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Table 38. Duncan's multiple range test means for item 51, 
among four groups* 
Duncan 






















°Means with the same letter are not significantly different. 
Table 39. Duncan's multiple range test means for item 52, 
among four groups® 
Duncan 






















®Means with the same letter are not significantly different. 
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When the means and the standard deviations shown in Table 
40 are examined, it is evident that most respondents agreed 
with the importance to the curricular framework for technology 
education of all factors regarding the integration of other 
disciplines with technology education. The analysis of 
variance of group means revealed significant differences in 
terms of responses to items 53, 54, 55, and 56. 
Table 40. Means, standard deviations, and analysis of 
variance of the importance of each factor regarding 
the integration of other disciplines with 
technology education in the curricular framework 
Factor Overall Std. F Pr > F 
mean dev. 
53. Networking and developing 
cooperative interactions 
with other disciplines 
4.10 0.85 5.29 0.0013** 
54. Sharing, exchanging, and 
evaluating human and 
physical resources with 
professionals in other 
disciplines 
4.10 0.87 11.67 0.0001** 
55. Developing and conducting 
multidisciplinary 
educational activities 
4.11 0.89 6.98 0.0001** 
56. Applying knowledge and 
skills acquired from all 
disciplines 
4.11 0.93 10.82 0.0001** 
Note. 3.5 is the predetermined cut-off point (70th percentile) 
* Significant beyond the 0.05 level. 
** Significant beyond the 0.01 level. 
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According to the DMRT for item 53 (see Table 41), a 
significant difference existed between the ratings from 
administrators and from other groups. Nevertheless, all 
individual group means were greater than 3.5. 
For item 54, Table 42 shows that there was a significant 
difference between the means of administrators and of the 
other groups. It also indicates that no significant 
difference existed among the scores from professors, students, 
and teachers. All individual group means were greater than 
3.5. 
For item 55, Table 43 shows that there was a 
statistically significant difference between the means of 
administrators and those of other groups although no such 
difference existed among the means of professors, students, 
and teachers. In addition, all individual group means were 
greater than 3.5. 
For item 56, Table 44 shows that a significant difference 
existed between the means of administrators and those of the 
other groups whereas no such difference existed among the 
scores of students, teachers, and professors. All individual 
group means were greater than 3.5. 
Thus, no item should be eliminated from the proposed 
curricular framework for technology education. 
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Table 41. Duncan's multiple range test means for item 53, 
among four groups® 
Duncan 

























*Means with the same letter are not significantly different. 
Table 42. Duncan's multiple range test means for item 54, 
among four groups* 
Duncan 






















®Means with the same letters are not significantly different. 
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Table 43. Duncan's multiple range test means for item 55, 
among four groups* 
Duncan 






















®Means with the same letter are not significantly different. 
Table 44. Duncan's multiple range test means for item 56, 
among four groups* 
Duncan 






















*Means with the same letter are not significantly different. 
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According to the means and the standard deviations shown 
in Table 45, respondents basically agreed with the importance 
to the curricular framework for technology of all factors 
relating to the development of problem solving skills. 
The analysis of variance of group means revealed a significant 
difference in terms of responses to item 57. 
Table 45. Means, standard deviations, and analysis of 
variance of the importance of each factor regarding 
the development of problem solving skills to the 
curricular framework of technology education 
Factor Overall Std. F Pr > F 
mean dev. 
57. Developing critical thinking 3.83 0.97 8.33 0.0001** 
skills related to technology 
education 
58. Developing creative abilities 3.90 1.05 0.79 0.4991 
to solve problems 
59. Researching and developing 3.80 1.14 0.49 0.6892 
ideas related to activities 
including problem solving 
60. Developing the ability to 3.76 1.07 0.76 0.5194 
manage problem solving 
processes 
61. Applying systems approaches 3.77 1.11 0.79 0.4986 
to problem solving 
Note. 3.5 is the predetermined cut-off point (70th percentile) 
* Significant beyond the 0.05 level. 
** Significant beyond the 0.01 level. 
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The DMRT for item 57 (see Table 46) indicated that there 
was a significant difference between the means of 
administrators and those of the other groups. No such 
difference, however, existed among the means of professors, 
students, and teachers. All individual group means were 
greater than 3.5. 
Thus, no item should be eliminated from the proposed 
curricular framework for technology education. 
Table 46. Duncan's multiple range test means for item 57, 
among four groups® 
Duncan 






















®Means with the same letter are not significantly different. 
The means and the standard deviations shown in Table 47 
indicate that respondents generally agreed with the importance 
of all factors related to utilization and evaluation of 
appropriate technological resources. The analysis of variance 
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of group means revealed significant differences in terms of 
responses to items 62 and 63. 
Table 47. Means, standard deviations, and analysis of 
variance of the importance of each factor regarding 
to the utilization and evaluation of appropriate 
resources in technology problem solving skills in 
the curricular framework of technology education 
Factors Overall Std. 
mean dev. 





resources related to 
systems modeling 
Selecting the resources 
needed and determining 
their impacts 
3.70 0.93 8.63 0.0001** 
3.83 0.93 14.95 0.0001** 
Determining the availability 3.92 0.89 1.13 0.3360 
of resources 
65. Applying resources in a 
given environment 
66. Analyzing the effects of 
these resources 
3.78 0.96 0.87 0.4551 
3.87 0.93 2.52 0.0574 
Note. 3.5 is the predetermined cut-off point (70th percentile) 
* Significant beyond the 0.05 level. 
** Significant beyond the 0.01 level. 
Results of the DMRT for item 62 (see Table 48) show that 
there was a significant difference between the means of 
administrators and those of other groups. Additionally, no 
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significant difference existed among the means of professors, 
students, and teachers; and professors' (3.468) and 
students'(3.404) means were lower than 3.5. Regarding item 
63, Table 49 shows that there were significant differences 
between the means of administrators and teachers, teachers and 
students, and teachers and professors. Moreover, professors' 
(3.447) and students'(3.404) means were lower than 3.5. 
For the reasons cited above, items 62 and 63 were 
eliminated from the proposed technological education 
curricular framework. 
Table 48. Duncan's multiple range test means for item 62, 
among four groups® 
Duncan 






















®Means with the same letter are not significantly different. 
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Table 49. Duncan's multiple range test means for item 63, 
among four groups® 
Duncan 






















®Means with the same letter are not significantly different. 
As can be seen in Table 50, the overall mean of each item 
was greater than 3.5. The analysis of variance of group means 
revealed significant differences in responses to items 67, 68, 
69, and 70. 
The DMRT for item 67 (see Table 51) reveals that 
significant differences existed among the means of 
administrators, teachers, students, and professors. Means of 
students (3.423) and professors (2.745) were lower than 3.5. 
For item 68, Table 52 shows that differences existed 
among administrators, teachers, students, and professors; and 
that the means of students (3.442), teachers (3.381), and 
professors (2.872) were lower than 3.5. 
For item 69 (see Table 53), significant differences 
existed among the means of administrators, teachers, students. 
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-and professors. Means of the latter two groups (students = 
3.481; professors = 3.000) were lower than 3.5. 
Regarding item 70, Table 54 shows that significant 
differences existed among the four groups and that students 
(3.288) and professors (2.766) had relatively low means. 
For these reasons, all items in this subsection were 
eliminated from the proposed curricular framework for 
technology education. 
Table 50. Means, standard deviations, and analysis of 
variance of the importance of each factor regarding 
forecasting the future to the curricular framework 
of technology education 
Factor Overall Std. F Pr > F 
mean dev. 
67. Identifying forecasting 
techniques ,i.e.,predicting, 
extrapolating 
3 .65 1. 01 21. 63 0. 0001** 
68. Selecting appropriate 
forecasting techniques 
as applied to technology 
3 .57 1. 05 19. 83 0. 0001** 
69. Applying specific 
forecasting techniques 
3 .69 0. 99 20. 22 0. 0001** 
70. Reporting results of future 
forecasting 
3 .71 1. 00 31. 37 0. 0001** 
Note. 3.5 is the predetermined cut-off point (70th percentile) 
* Significant beyond the 0.05 level. 
** Significant beyond the 0.01 level. 
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Table 51. Duncan's multiple range test means for item 67, 
among four groups® 
Duncan 




















®Means with the same letter are not significantly different, 
Table 52. Duncan's multiple range test means for item 68, 
among four groups* 
Duncan 




















®Means with the same letter are not significantly different. 
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Table 53. Duncan's multiple range test means for item 69, 
among four groups® 
Duncan 














®Means with the same letter are not significantly different. 
Table 54. Duncan's multiple range test means for item 70, 
among four groups® 
Duncan 













®Means with the same letter are not significantly different. 
According to the overall means and the standard 
deviations shown in Table 55, respondents agreed with the 
importance to the curricular framework for technology 
education of all factors related to the integration of 
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technology and careers by means of awareness, application, and 
exploration in the curricular framework for technology 
education. 
Table 55. Means, standard deviations, and analysis of 
variance of the importance to the curricular 
framework of technology education of each factor 
relating to the integration of technology and 
careers by means of awareness, application, and 
exploration 
Factor Overall Std. F Pr > F 
mean dev. 
71. Creating awareness of 
career opportunities 
4. 21 0. 85 7. 27 0. 0001** 
72. Developing positive work 
ethics 
4. 32 0. 72 6. 25 0. 0004** 
73. Assessing student career 
interests and abilities 
4. 28 0. 80 0. 10 0. 9583 
74. Developing student career 
interests 
4. 17 0. 80 8. 05 0. 0001** 
75. Aiding exploration of 
career opportunities 
4. 19 0. 80 2. 02 0. 1098 
76. Reinforcing basic skills, 
i.e., math, science, 
communication 
4. 24 0. 80 8. 03 0. 0001** 




4. 18 0. 90 4. 56 0. 0037** 
78. Developing the ability to 
prepare for career and/or 
make career changes 
4. 08 0. 97 4. 73 0. 0029** 
Note. 3.5 is the predetermined cut-off point (70th percentile) 
* Significant beyond the 0.05 level. 
** Significant beyond the 0.01 level. 
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The analysis of variance of group means revealed 
significant differences in terms of responses to items 71, 72, 
74, 76, 77, and 78. 
As for the DMRT for item 71 (see Table 56), a significant 
difference existed between the means of administrators and 
those of other groups. But all individual group means were 
greater than 3.5. 
Table 56. Duncan's multiple range test means for item 71, 
among four groups® 
Duncan 















®Means with the same letter are not significantly different. 
For item 72, Table 57 shows that there was a significant 
difference between the means of teachers and those of other 
groups. However, no significant difference existed among the 
groups of professors, students, and administrators. 
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Additionally, all individual group means were greater than 
3.5. 
For item 74, Table 58 shows that there were significant 
differences between the means of administrators and students, 
administrators and professors, teachers and students, and 
teachers and professors. But no such difference existed 
between the means of administrators and teachers or students 
and professors. All individual group means were greater than 
3.5. Regarding item 76, Table 59 shows that there were 
significant differences between the means of administrators 
and students, administrators and professors, professors and 
students, and teachers and professors. No significant 
difference existed between the means of administrators and 
teachers or students and teachers. Again, all individual 
group means were greater than 3.5. Regarding item 77, Table 
60 shows that a significant difference existed between the 
means of administrators and those of other groups. However, 
no such difference existed among the means of students, 
teachers, and professors or among those of administrators, 
teachers, and students. Additionally, all individual group 
means were greater than 3.5. 
Table 61 shows that for item 78 there were differences 
between the means of administrators and students, 
administrators and professors, and professors and teachers 
although not between those of administrators and teachers, 
students and teachers, or students and professors. All 
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individual group means were greater than 3.5. 
Therefore, none of the items in Table 55 should be 
eliminated from the proposed curricular framework for 
technology education. 
Table 57. Duncan's multiple range test means for item 72, 
among four groups® 
Duncan 
Grouping Mean SD N Groups 
A 4.492 0.7117 189 Teachers 
B 4.234 0.6805 192 Administrators 
B 
B 4.173 0.8098 52 Students 
B 
B 4.149 0.7217 47 Professors 
®Means with the same letter are not significantly different. 
Table 58. Duncan's multiple range test means for item 74, 
among four groups 
Duncan 
Grouping Mean SD N Groups 
A 4.281 0.6971 192 Administrators 
A 
A 4.238 0.8325 189 Teachers 
B 3.865 0.8863 52 Students 
B 
B 3.787 0.8324 47 Professors 
°Means with the same letter are not significantly different. 
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Table 59. Duncan's multiple range test means for item 76, 
among four groups® 
Duncan 






















®Means with the same letter are not significantly different. 
Table 60. Duncan's multiple range test means for item 77, 
among four groups* 
Duncan 



























°Means with the same letter are not significantly different. 
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Table 61. Duncan's multiple range test means for item 78, 
among four groups® 
Duncan 
Grouping Mean SD N Groups 
A 4.245 0.8106 192 Administrators 
A 
B A 4.048 0.9855 189 Teachers 
B 
B C 3.904 1.2249 52 Students 
C 
C 3.723 1.0571 47 Professors 
®Means with the same letter are not significantly different. 
Transition from industrial arts education to 
technology education 
The results and the analysis in this section are 
described in this order: 1) steps in the transition process; 
2) curriculum in transition; and 3) administrative efforts. 
According to the overall means and the standard 
deviations shown in Table 62, respondents generally agreed 
with the importance of all factors relating to the transition 
process from industrial arts education to technology 
education. However, the analysis of variance of group means 
revealed significant differences in terms of responses to 
items 79, 80, and 82. 
The DMRT for item 79 (see Table 63) indicated that a 
significant difference existed between the means of teachers 
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and those of the other groups. Still, all individual group 
means were higher than 3.5. 
Table 62. Means, standard deviations, and analyses of 
variance of the importance of each step in the 
transition process. 
Statement Overall Std. 
mean dev. 
Pr > F 
79. Designing a new technology 
education curriculum 
(some industrial arts 
content and program 
that can be modified to 
fit in new technology 
education curriculum) 
80. Upgrading facilities to 
complement new curriculum 
requirements 
81. Identifying the existing 
barriers to change and 
developing strategies to 
overcome these barriers 





82. Revising teacher 
certification requirements 
83. Renaming the program from 
"Industrial Education" 
to "technology education" 
(The new name change should be 
included in government, 
teacher education, general 
education, and association 
publications) 
84. Designing an evaluation 4.21 0.82 1.12 0.3399 
system for this 
transition project 
4.13 0.90 2.66 0.0476* 
4.17 0.89 2.27 0.080 
Note. 3.5 is the predetermined cut-off point (70th percentile) 
* Significant beyond the 0.05 level. 
** Significant beyond the 0.01 level. 
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For item 80, Table 64 shows that there was a difference 
between the means of teachers and those of other groups and 
that no difference existed among the means of professors, 
students, and administrators. Again, all individual group 
means were greater than 3.5. 
For item 82, Table 65 shows that a significant difference 
existed between the means of administrators and those of other 
groups. No such difference existed among the means of 
administrators, teachers, and professors, however, or among 
those of teachers, professors, and students. All individual 
group means were greater than 3.5. 
It follows, then, that no item should be eliminated from 
the proposed model for transition to technology education. 
Table 63. Duncan's multiple range test means for item 79, 
among four groups® 
Duncan 
Grouping Mean SD N Groups 







A 4.277 0.9935 47 Professors 
4.094 0.8692 192 Administrators 
4.058 0.9164 52 Students 
°Means with the same letter are not significantly different. 
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Table 64. Duncan's multiple range test means for item 80, 
among four groups* 
Duncan 
Grouping Mean SD N Groups 














4.192 0.9083 52 Students 
*Means with the same letter are not significantly different. 
Table 65. Duncan's multiple range test means 
among four groups® 
for item 82, 
Duncan 



















B 3.923 0.8597 52 Students 
°Means with the same letter are not significantly different. 
The results reported in Table 66 indicate that most 
respondents agreed with the importance of pursuing all steps 
158 
Table 66. Means, standard deviations, and analysis of 
variance of the importance of each factor relating 
to curricular transition 
Factor Overall Std. 
mean dev. 
Pr > F 
85. Developing and validating 
a philosophy of technology 
education 
4.04 0.84 1.32 0.2673 
86. Developing courses for 
technology education 
87. Developing curricular 
guides for each of the 




88. Holding technology 
education curriculum 
regional conferences 
to develop and discuss 
the proposed curriculum 
3.98 0.81 6.62 0.0002** 
3.88 0.91 14.57 0.0001** 
3.96 0.90 1.38 0.2482 
89. Inviting technology 3.91 0.92 1.10 0.3496 
education curriculum 
professors from 
the United States and other 
nations to give workshops and 
presentations in Taiwan 
90. Publishing a newsletter, 4.05 0.96 4.10 0.0069** 
producing videotapes or 
teleconferences, or initiating 
a journal to facilitate 
the transition to the 
technology education 
curriculum, increasing 
communication and raising 
awareness of professional 
curriculum development 
events 
91. Making an evaluation of 3.98 0.93 1.17 0.3209 
each section 
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toward curricular transition. The analysis of variance of 
group means revealed significant differences in terms of 
responses to items 86, 87, and 90. 
According to the DMRT for item 86 (see Table 67), a 
significant difference existed between the means of 
administrators and those of teachers and professors. It also 
demonstrated that no significant difference existed among the 
means of teachers, professors, and students. Once again, all 
individual group means were higher than 3.5. 
For item 87, Table 68 shows that significant differences 
were evident between the group means of teachers and students, 
teachers and professors, and administrators and professors 
although there were no such differences between teachers and 
administrators or between administrators and students. 
Additionally, except for the mean of professors (3.128), the 
means of the other three groups were greater than 3.5. 
For item 90, Table 69 shows that a difference existed 
between the means of teachers and those of other groups. No 
significant differences were found, however, among 
administrators, students, and professors or among teachers, 
professors, and students. All individual group means were 
greater than 3.5. 
In consideration of this evidence, none of the items is 
eliminated from the proposed model for transition to 
technology education. 
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Table 67. Duncan's multiple range test means for item 86, 
among four groups® 
Duncan 

























®Means with the same letter are not significantly different. 
Table 68. Duncan's multiple range test means for item 87, 
among four groups® 
Duncan 






















°Means with the same letter are not significantly different. 
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Table 69. Duncan's multiple range test for item 90, 
among four groups® 
Duncan 
Grouping Mean SD N Groups 
A 4.222 0.9359 189 Teachers 
A 
B A 4.149 0.8592 47 Professors 
B A 
B A 3.962 0.9489 52 Students 
B 
B 3.896 0.9759 192 Administrators 
*Means with the same letter are not significantly different. 
By examining the overall means and the standard 
deviations shown in Table 70, it is evident that respondents 
generally agreed with the importance of all factors relating 
to administrative responsibility in curricular change. The 
analysis of variance of group means revealed significant 
differences in terms of the responses to items 92, 93, 94, 95, 
96, 97, and 98. 
The DMRT for item 92 (see Table 71) did not identify any 
significant differences between any two groups even though 
there was a significant F-value. All individual group means 
were higher than 3.5. 
For item 93, Table 72 shows that there were significant 
differences between the means of administrators and those of 
the other two groups (professors and students). 
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Table 70. Means, standard deviations, and analysis of 
variance of the importance of each administrative 
responsibility regarding the transition to 
technology education 
Responsibilities Overall Std. F Pr > F 
mean dev. 
92. Seeking a budget for 
developing the new program 
93. Contacting administrators 
of the I.T.E.A. from the 
United States and other 
technological nations 
to obtain information 
94. Attending national and 
international conferences to 
become acquainted with 
the importance of 
emerging curricular changes 
95. Giving the two normal 4.18 0.86 13.28 0.0001** 
universities' industrial arts 
departments resources 
to facilitate the 
transition in teacher education 
programs 
96. Obtaining as much support 4.03 1.01 9.09 0.0001** 
from business and industry 
as possible (both in terms 
of curriculum promotion 
and funding) 
97. Providing a single 4.23 0.95 4.74 0.0029** 
one-to-two day 
administrator's workshop to 
update administrators' knowledge 
about technology education 
98. Participating in 4.31 0.88 3.79 0.0105* 
in-service training; 
administrators of pilot 
project could be the 
catalyst for such a transition 
4.24 0.79 2.87 0.0363* 
4.28 0.85 3.67 0.0123* 
4.29 0.82 2.87 0.0359* 
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But, there were no differences among teachers, students, 
and professors. In addition, all individual group means were 
greater than 3.5. For item 94, Table 73 shows that there 
were significant differences between the means of professors 
and those of the other two groups (teachers and 
administrators); however, there were no such differences among 
the means of teachers, students, and administrators. In 
addition, all individual group means were greater than 3.5. 
Regarding item 95, Table 74 shows that there was a 
significant difference between the means of administrators and 
those of the other groups. But no significant difference 
existed among the means of teachers, professors, and 
students. All individual group means were greater than 3.5. 
Table 75 shows that for item 95 a significant difference 
existed between the means of teachers and those of the other 
groups. No difference existed, however, among administrators, 
professors, and students. All individual group means were 
greater than 3.5. 
For item 97, Table 76 shows that there were significant 
differences between the means of teachers and those of the 
other two groups (professors and students) although there were 
no differences among the means of professors, students, and 
administrators. All individual group means were greater than 
3.5. 
Table 77 shows that no significant difference was found 
between the means of any two groups even though there was a 
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significant F-value. All individual group means were higher 
than 3.5. 
Table 71. Duncan's multiple range test means for item 92, 
among four groups* 
Duncan 
Grouping Mean SD N Groups 
A 4.365 0.7643 189 Teachers 
A 
A 4.234 0.8133 47 Professors 
A 
A 4.154 1.0172 52 Students 
A 
A 4.141 0.7134 192 Administrators 
®Means with the same letter are not significantly different. 
Table 72. Duncan's multiple range test means for item 93, 
among four groups® 
Duncan 
Grouping Mean SD N Groups 
A 4.417 
A 













®Means with the same letter are not significantly different. 
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Thus, it is concluded that no item listed in Table 70 
should be eliminated from the proposed model for transition to 
technology education. 
Table 73. Duncan's multiple range test means for item 94, 
among four groups* 
Duncan 
















®Means with the same letter are not significantly different. 
Table 74. Duncan's multiple range test means for item 95, 
among four groups® 
Duncan 















®Means with the same letter are not significantly different. 
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Table 75. Duncan's multiple range test means for item 96, 
among four groups* 
Duncan 






















®Means with the same letter are not significantly different. 
Table 76. Duncan's multiple range test means for item 97, 
among four groups* 
Duncan 

























*Means with the same letter are not significantly different. 
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Table 77. Duncan's multiple range test means for item 98, 
among four groups® 
Duncan 
























°Means with the same letter are not significantly different. 
Findings for Each Hypothesis 
Hypotheses 1 through 4 were tested by means of a one-way 
ANOVA. Moreover, Duncan's multiple-range tests were used to 
compare, in a pairwise fashion, means within predictor 
variables when the overall ANOVA test was significant. 
Hypothesis 1 
Hg: There is no significant difference between 
administrators, professors, teachers, and undergraduate 
and graduate students of industrial arts in terms of 
perception of the concepts of technological literacy 
within general education in Taiwan. 
Hg: There was a significant difference between the scores of 
administrators, professors, teachers, and undergraduate 
168 
and graduate students of industrial arts in terms of 
perception of the concepts of technological literacy 
within general education in Taiwan. 
Table 78 presents the results of an analysis of variance 
of the four groups in terms of the perception of technological 
literacy within general education in Taiwan. According to 
this table, the null hypothesis was rejected. 
The F value, with 3 and 476 degrees of freedom, was 3.09 
and was significant at the 0.05 level. In other words, at 
least one of the groups was significantly different from the 
others in terms of perception of the concepts of technological 
literacy within general education in Taiwan. 
Table 78. ANOVA summary table for testing differences between 
the means of administrators, professors, teachers, 
and undergraduate and graduate students in terms of 
perception of concepts of technological literacy 
within general education in Taiwan 
Source df Sum of Mean F Pr > F 
Squares Square Value 
Model 3 512.692 170.897 3.09 0.0267 0.0191 
Error 476 26296.100 55.244 
Corrected 
total 479 26808.792 
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Table 79 shows the results of another DMRT. When the 
means were examined, a significant difference was evident 
between the means of administrators and those of the other 
groups. There was no significant difference in terms of means 
among the groups of administrators, teachers, and students or 
among those of professors, teachers, and students. 
Table 79. Duncan's multiple range test means for concepts of 
technological literacy among four groups* 
Duncan 
Grouping Mean SD N Groups 
A 47.255 6.2749 192 Administrators 
A 
B A 45.698 8.3805 189 Teachers 
B A 
B A 45.038 7.888 52 Students 
B 
B 44.213 7.2199 47 Professors 
^Overall Mean = 46.1042 
Hypothesis 2 
Hg: There is no significant difference between 
administrators, professors, teachers, and undergraduate 
and graduate students of industrial arts in terms of 
perception of the objectives of technology education. 
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Hg: At least one of the groups was significantly different 
between administrators, professors, teachers, and 
undergraduate and graduate students of industrial arts in 
terms of perception of the objectives of technology 
education. 
Table 80 presents the results of analysis of variance 
between four groups in term of perception of objectives of 
technology education within general education in Taiwan. 
According to Table 80, this null hypothesis was rejected. 
The F value, with 3 and 476 degrees of freedom, was 3.13. 
It was significant at the 0.05 level. In other words, at 
least one of the groups was significantly different from the 
others in terms of perception of the objectives of technology 
education within general education in Taiwan. 
Table 80. An ANOVA summary table for testing the differences 
between the means of administrators, professors, 
teachers, and undergraduate and graduate students 
in terms of their perceptions of objectives of 
technology education within general education in 
Taiwan 
Source df Sum of Mean F Pr > F 
Squares Square Value 
Model 3 467.772 155.924 3.13 0.0255 0.0193 
Error 476 23715.153 49.822 
Corrected 
total 479 24182.925 
171 
Table 81 shows the results of the DMRT. By examining the 
means, a difference was found between administrators and the 
other groups although not between administrators and teachers. 
It was also found that there was no difference among the 
responses of professors, teachers, and students. 
Table 81. Duncan's multiple range test means for the 
objectives of technology education among four 
groups® 
Duncan 
Grouping Mean SD N Groups 
A 49.766 6.0937 192 Administrators 
A 
B A 48.873 8.2845 189 Teachers 
B 
B 47.154 7.0109 52 Students 
B 
B 47.021 5.1351 47 Professors 
^Overall Mean = 48.8625 
Hypothesis 3 
Hg: There is no significant difference between 
administrators, professors, teachers, and undergraduate 
and graduate students of industrial arts in terms of 
perception of what curriculum should be emphasized 
to enhance technological literacy within general 
education in Taiwan. 
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Hg: At least one of the groups is significantly different 
from the others in terms of perception of what curriculum 
should be emphasized to enhance technological literacy 
within general education in Taiwan. 
Table 82 presents the results of an analysis of variance 
of the four groups in terms of their perceptions of what 
curriculum of technology education should be emphasized. 
As can be seen from Table 82, this null hypothesis was also 
rejected. 
Table 82. ANOVA summary table for testing differences between 
the means of administrators, professors, teachers, 
and undergraduate and graduate students in terms of 
the perception of what curriculum should be 
emphasized in order to enhance the student's 
technological literacy within general education in 
Taiwan 
Source df Sum of Mean F 
Squares Square Value 
Pr > F 
Model 3 18605.677 6201.892 8.80 0.0001 0.0525 
Error 476 335651.790 705.151 
Corrected 
total 479 354257.467 
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The F value, with 3 and 476 degrees of freedom, was 8.80 
and was significant at the 0.05 level. In other words, at 
least one group had a significantly different mean from the 
others in terms of perception of what curriculum of technology 
education should be emphasized to enhance technological 
literacy by means of general education in Taiwan. 
Table 83 shows the results of the DMRT. Between 
administrators and the other groups, a significant difference 
was identified. But there were no significant differences 
among the means of professors, teachers, and students. 
Table 83. Duncan's multiple range test means for the 
curriculum emphasized in technology education, 
among four groups* 
Duncan 
Grouping Mean SD N Groups 
A 184.807 22.5172 192 
B 175.619 30.5406 189 
B 
B 169.538 28.8318 52 
B 





^Overall Mean = 177.8667 
Hypothesis 4 
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Hg: There is no significant difference between 
administrators, professors, teachers, and undergraduate 
and graduate students of industrial arts in terms of 
perception of the transition from industrial arts to 
technology education. 
Hg: At least one of the groups was significantly different 
from the others in terms of its perception of the 
transition from industrial arts to technology education. 
Table 84 presents the results of an analysis of variance 
of four groups in terms of the perception of the transition 
from industrial arts education to technology education within 
general education in Taiwan. According to this table, null 
hypothesis 4 was rejected. 
The F value, with 3 and 476 degrees of freedom, was 6.14 
and was significant at the 0.05 level. At least one of the 
groups was significantly different from the others in terms of 
its perception of the transition from industrial arts 
education to technology education within general education in 
Taiwan. 
Table 85 shows the results of the DMRT. When the means 
were examined, a difference was found between the group means 
of teachers and those of the other groups. There were. 
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however, no differences found among the means of professors, 
administrators, and students. 
Table 84. ANOVA summary table for testing differences between 
the means of administrators, professors, teachers, 
and undergraduate and graduate students in terms of 
perception of transition from industrial arts 
education to technology education within general 
education in Taiwan 
Source df Sum of Mean F Pr > F 
Squares Square Value 
Model 3 2436.913 812.304 6.14 0.0004 0.0373 
Error 476 62962.253 132.273 
Corrected 
total 479 65399.167 
Table 85. Duncan's multiple range test means for the 
transition from industrial arts to technology 
education among the four groups* 
Duncan 
Grouping Mean SD N Groups 
A 89.730 13.0256 189 
B 85.375 9.8041 192 
B 
B 85.149 11.5608 47 
B 






CHAPTER V. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
The first four chapters of this study consisted of an 
introduction to the study, a review of the related literature, 
a description of the methodology and procedures, and an 
analysis of the data and the major findings of the study. The 
purpose of this chapter is to summarize the preceding 
chapters, draw conclusions based on the findings, develop the 
model, and present recommendations. 
Summary 
This study was designed to gather the perceptions of 
administrators, industrial arts education teachers, 
professors, and senior undergraduate and graduate students 
from departments of industrial arts in Taiwan for use in 
formulating a model for the development of technology 
education, the ultimate goal of which was to enhance student 
technological literacy within general education. 
Restatement of the problem 
The problems of this study were to investigate the 
variety of current models of and statements regarding 
technology education and to develop a proposed model whereby 
Taiwan might enhance its students' technological literacy. 
The study specifically set out to provide answers to the 
questions; 
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1. What should be the fundamental concepts of 
technological literacy that should taught to students 
within general education in Taiwan? 
2. What should be the general objectives of the 
technology education program within general education in 
Taiwan? 
3. What curriculum should be emphasized to enhance 
student's technological literacy within general education 
in Taiwan? 
4. What transitional strategies should Taiwan follow 
when shifting emphasis from industrial arts to technology 
education? 
5. Do any differences exist between the perceptions of 
administrators, professors, teachers, and students of 
industrial arts education in Taiwan regarding questions 
1-4 of this study? 
Conclusions 
The major conclusions of this study are presented in two 
parts: 1) conclusions relating to the research hypotheses; 
and 2) conclusions relating to the statements for the proposed 
model. Each hypothesis is restated and is followed by a 
conclusion based on the findings already presented in Chapter 
IV. A discussion of each conclusion is included where 
necessary. 
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Conclusions Relating to the Research Hypotheses 
Hypothesis 1 
It was hypothesized that there is no significant 
difference between administrators, professors, teachers, and 
undergraduate and graduate students of industrial arts in 
terms of perception of the concepts of technological literacy 
within general education in Taiwan. 
Conclusion 1 
The null hypothesis was rejected. At least one of the 
groups was significantly different from the other groups in 
terms of perception of the concepts of technological literacy 
within general education in Taiwan. A significant difference 
existed between administrators and the other groups and no 
significant differences in the means among administrators, 
teachers, and students or among professors, teachers, and 
students. 
Hypothesis 2 
It was hypothesized that there is no significant 
difference between administrators, professors, teachers, and 
undergraduate and graduate students of industrial arts in 
terms of perception of the objectives of technology education. 
Conclusion 2 
Null hypothesis two was rejected. At least one of the 
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groups was significantly different from the others in terms of 
its perception of the objectives of technology education 
within general education in Taiwan. A significant difference 
existed between the means of administrators and those of the 
other groups. But there were no significant differences 
between the means of administrators and teachers, nor were 
there such differences among the group means of professors, 
teachers, and students. 
Hypothesis 3 
It was hypothesized that there is no significant 
difference between administrators, professors, teachers, and 
undergraduate and graduate students of industrial arts in 
terms of perception of what curriculum should be emphasized to 
enhance the student's technological literacy within general 
education in Taiwan. 
Conclusion 3 
Null hypothesis three was rejected. At least one of the 
groups was significantly different from the others in terms of 
its perception of what curriculum should be emphasized to 
enhance technological literacy within general education in 
Taiwan. A significant difference between the means of 
administrators and those of other groups. No differences 




It was hypothesized that there is no significant 
difference between administrators, professors, teachers, and 
undergraduate and graduate students of industrial arts in 
terms of perception of the transition from industrial arts to 
technology education. 
Conclusion 4 
Null hypothesis four was rejected. At least one of the 
groups was significantly different from the others in terms of 
its perception of the transition from industrial arts 
education to technology education within general education in 
Taiwan. A difference existed between the means of teachers 
and those of the other groups even though there were no 
differences among the group means of professors, 
administrators, and students. 
Conclusions Relating to the Statements 
About the Proposed Model 
Concepts of technological literacy 
The findings in Chapter IV indicated that out of fourteen 
statements relating to the concepts of technological literacy 
identified as a result of this study, eight were not viewed in 
significantly different ways by the four groups of 
respondents. There were eleven statements which yielded 
overall means greater than 3.5. 
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Discussion 
The means and the standard deviations in Table 12 
indicate that the respondents basically agreed with statements 
8, 9, 10, 11, 12, 13, 14, 15, 16, 20, and 21, all of which 
concerned the important concepts of technological literacy. 
The mean ratings of 3.47, 3.32, and 3.40 (below 3.5) recorded 
for items 17, 18 and 19, respectively, suggest that agreement 
on these statements were not as strong as on the other eleven 
statements. 
The analysis of variance of group means revealed a 
significant difference in terms of responses to items 11, 14, 
15, 16, 17, and 19. Tables 13, 14 15, 16, 17, 18, and 19 
present the results of DMRTs. In Table 13, the DMTRT for item 
11 shows that there was no significant difference between the 
responses of the four groups even though there was a 
significant F-value. 
For item 14 (see Table 14), the rating of teachers 
(4.524) was significantly different from the ratings of 
administrators, professors, and students. For item 15 (see 
Table 15), there were no significant differences between the 
ratings of administrators, teachers, and students. Nor were 
significant differences between the ratings of teachers, 
students, and professors. Such differences did exist, 
however, between the ratings of administrators (4.047) and 
professors (3.702). 
Table 16 shows the results of the DMRT for item 16. As 
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can be seen, there were no significant differences between the 
means of teachers, professors, and students although a 
significant difference was found between the group means of 
administrators and those of others. 
Table 17 indicates that a significant difference existed 
between the responses of administrators (3.766) and those of 
teachers (3.333), students (3.269), and professors (3.043). 
Notably, these three groups' means were below 3.5. 
Regarding item 19, Table 18 shows that there were 
significant differences between at least three groups inasmuch 
as there were three group means (teachers 3.3 65, students 
3.231, and professors 2.830) below 3.5. Thus, items 17, 18, 
and 19 regarding the concept of technological education 
were eliminated from the proposed model. 
Conclusion 5 
In conclusion, therefore, and in answer to the first 
question of this study, or "What should be the concepts of 
technological literacy for Taiwan within general education?", 
the following were considered the most important factors of 
technological literacy in general education in Taiwan ("1" 
being most important); 
1. Making wise consumer decisions regarding products and 
services; 
2. Developing a knowledge of the relations and roles of 
technology in society and the environment; 
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3. Applying decision making and value clarification 
skills to the selected problems; 
4. Knowing technological systems, tools, and machines; 
5. Experiencing problem solving, critical thinking and 
decision making related to technological systems; 
6. Understanding how technology influences personal 
values and social institutions; 
7. Knowing scientific and technological theories; 
8. Being able to perform a technology assessment by 
using the skills of gathering, analyzing, and 
evaluating data; 
9. Understanding the limits and possibilities of 
technology; 
10. Being aware of and assessing career requirements and 
opportunities ; and 
11. Recognizing how science and technology influence 
ethical, ideological, political, economic, and 
environmental values. 
Objectives of technoloav education 
The means and the standard deviations shown in Table 19 
indicate that relatively high ratings (over 3.5) were recorded 
for all twelve objectives identified in the questionnaire. 
The analyses of variance indicated that there were significant 
difference among the group means for items 22, 25, 26, 31, and 
33. 
Discussion 
In the instance of item 22 (see Table 20), significant 
differences were not found between any two groups in all 
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pairwise comparisons, even though there was a significant F-
value. 
Table 21 shows the results of the DMRT for item 25. 
According to the means, even though a significant difference 
was found between the responses of teachers and those of the 
other three groups, all four groups recorded high means. 
For item 26, Table 22 shows that significant differences 
were found between the responses of administrators and 
students, but there were no significant differences between 
the responses of administrators and teachers, teachers and 
professors, or professors and students. The mean of each 
group was higher than 3.50. 
For item 31, Table 23 shows that a significant difference 
was found between the responses of administrators and those of 
the other groups. Nevertheless, relatively low ratings (below 
3.5) were recorded by the groups of teachers (3.429), 
professors (3.191), and students (3.115). 
Regarding item 33, Table 24 shows that there was a 
significant difference between the responses of teachers and 
those of administrators, students, and professors. It also 
indicates that means for both students (3.308) and professors 
(3.213) were below 3.5. It can thus be concluded that items 
31 and 33 must be eliminated from the proposed model regarding 
the objectives of technology education. 
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Conclusion 6 
Therefore, in conclusion, and in answer to the second 
question of this study, or "What should be the general 
objectives of technology education programs within general 
education in Taiwan," the following are considered 
important objectives of technology education programs within 
general education in Taiwan ("1" being the most important). 
1. Developing consumer knowledge and appreciation of 
quality services; 
2. Developing basic skills in the use of common tools 
and machines; 
3. Developing safe working practices; 
4. Preparing students for lifelong learning in a 
technological society; 
5. Developing an understanding of the nature and 
characteristics of technology, and the impact it has 
on our lives, environment, and society; 
6. Making all students technologically literate; 
principally as consumers rather than as producers; 
7. Preparing individuals for intelligent participation 
as informed citizens in a technological society; 
8. Establishing cultural beliefs and values based upon 
the impact of technology and how it alters our 
environment; 
9. Enabling individuals to control their own and 
society's destiny better; 
10. Identifying ethical and cultural issues raised by the 
use of technology; 
11. Projecting or forecasting alternative technological 
futures; 
12. Assessing the development of technology in the past 
and present. 
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Curriculum framework for technology education 
Developing human potential Four statements relating to 
the development of human potential in the curriculum framework 
for technology were studied. All respondents were asked to 
what extent they agreed with the statements. Table 25 shows 
that respondents usually agreed with all four statements (as 
can be observed from the high means). There were no 
significant differences among the four groups, and therefore 
items 34, 35, 36,and 37 were accepted for the proposed model 
as important elements in the development of human potential 
through the technology education curricular framework. 
Appreciating learning about technology The group 
means and the standard deviations shown in Table 26 indicate 
that most respondents agreed with all statements pertaining to 
the appreciation of learning about technology. An analysis of 
variance of group means revealed significant differences in 
terms of responses to items 40 and 41. The DMRT for item 40 
(see Table 27) indicated that significant differences existed 
between the ratings of administrators, teachers, students, and 
professors. The ratings of professors earned the lowest mean 
(3.255). The other three group earned the means over 3.5. 
Regarding item 41, Table 28 shows that there are at least 
three pairwise differences between the ratings of the four 
groups. Moreover, the ratings of students (3.250) and of 
professors (3.064) were quite low. 
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Thus, item 41 failed to attain a mean greater than 3.5, 
were eliminated from the proposed curricular model for 
technology education. 
Exploring and experiencing technology According to 
the group means and the standard deviations shown in Table 29, 
most respondents agreed with the importance of all the factors 
relating to exploring and experiencing technology. An 
analysis of variance of group means revealed significant 
differences in terms of responses to items 42, 43, 46, 47, and 
48. 
The DMRT for item 42 (see Table 30) indicated that a 
significant difference existed between the ratings of 
administrators and those of the other groups. But all 
individual group means were greater than 3.5. 
Table 31 shows that for item 43 there were no significant 
differences among the responses of administrators, professors, 
and students nor among the responses of professors, students, 
and teachers. In addition, all individual group means were 
greater than 3.5. 
For item 46, Table 32 contains a significant difference 
between the responses of students and those of the other 
groups, whereas there is no such difference among the 
responses of administrators, teachers, and professors. By 
examining individual group means, we find that with the 
exception of the students, with a mean (3.481) which is below 
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3.5, the groups had relatively high means. 
For item 47, Table 33 shows that significant differences 
existed between the responses of administrators and those of 
other groups. But no such difference existed among the 
responses of students, teachers, and professors. In addition, 
all group means are over 3.5. 
For item 48, there was a significant difference between 
the responses of administrators and those of the other groups; 
nevertheless, all group means were greater than 3.5. Thus, it 
can be concluded that no item should be eliminated from the 
proposed curricular model in technology education. 
Studying the impact of technology on society The 
means and the standard deviations shown in Table 35 indicate 
that respondents basically agreed with all the statements 
relating to the importance of factors related to the impact of 
technology on society in the curricular framework. An 
analysis of variance of group means revealed significant 
difference in terms of responses to items 49, 50, 51, and 52. 
The DMRT for item 49 (see Table 36) indicated that a 
significant difference existed between the means of 
administrators and those for the other groups. Except for the 
mean of the student group (3.385), all individual group means 
were greater than 3.5. 
Table 37 shows that for item 50, there were no 
significant differences among responses from the four groups. 
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All individual group means were greater than 3.5. 
Regarding item 51, Table 38 shows that there were 
significant differences between the responses of students and 
those of the other groups and that there were also such 
differences between the responses of administrators and 
teachers, teachers and professors, and teachers and students. 
In addition, by examining individual group means, it was noted 
that, except for the group of administrators, who had a mean 
(3.818) over 3.5, the other three groups had means lower than 
3.5. 
For item 52, Table 39 shows that a significant difference 
existed between the responses of administrators and those of 
the other groups although no such difference existed among 
students, teachers, or professors. In addition, except for 
the mean for professors, the means for the groups were over 
3.5. Consequently, item 51 should be eliminated from the 
proposed curriculum model for technology education. 
Integrate other disciplines with technoloav education 
According to the means and the standard deviations shown in 
Table 40, respondents generally agreed with the importance of 
all the factors relating to the integration of other 
disciplines with technology education. An analysis of 
variance of group means revealed significant differences in 
terms of the responses to items 53, 54, 55, and 56. 
190 
The DMRT for item 53 (see Table 41) illustrated that a 
significant difference existed between the ratings of 
administrators with those of other groups. But all individual 
group means were greater than 3.5. For item 54, Table 42 
shows that there was a significant difference between the 
means of administrators and those of the other groups. 
Moreover, no significant difference existed among the 
responses of professors, students, and teachers; and all 
individual group means were greater than 3.5. 
Table 43 shows that regarding item 55 there was a 
significant difference between the responses of administrators 
and those of the other groups. No such difference existed 
among the responses of professors, students, and teachers. 
Once again, all individual group means were greater than 3.5. 
For item 56, Table 44 shows that significant differences 
existed between the responses of administrators and those of 
other groups although no such differences existed among the 
responses of students, teachers, and professors. 
Additionally, all individual group means were greater than 
3.5. 
Thus, no item should be eliminated from the proposed 
curricular model for technology education. 
Develop problem solving skills Examination of Table 
45 indicates that most respondents agreed with the importance 
of all the factors relating to the development of problem 
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solving skills in the curricular framework for technology 
education. An analysis of variance of group means revealed a 
significant difference in terms of responses to item 57. 
The DMRT for item 57 (see Table 46) shows that there was 
a significant difference between the responses of 
administrators and those of the other groups. It shows, too, 
that no significant difference existed among the responses of 
professors, students, and teachers. All individual group's 
means were greater than 3.5. It can be concluded that no item 
should be eliminated from the proposed curricular model in 
technology education. 
Utilize and evaluate appropriate resources in technoloav 
According to the means and the standard deviations shown in 
Table 47, respondents usually agree with the importance of all 
the factors relating to the utilization and evaluation of 
appropriate resources in technology. An analysis of variance 
of group means revealed a significant differences in terms of 
responses to items 62 and 63. 
The DMRT for item 62, according to Table 48, shows that 
there is a significant difference between the means of 
administrators with those of the other groups. Yet no such 
difference existed among the responses of professors, 
students, and teachers. Both professors' (3.468) and 
students'(3.404) means were lower than 3.5. 
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For item 63, Table 49 shows that there were significant 
differences between the responses of administrators and 
teachers, teachers and students, and teachers and professors. 
Both professors' (3.447) and students' means were lower than 
3.5. It was therefore determined that items 62 and 63 should 
be eliminated from the proposed curricular model for 
technology education. 
Forecasting the future By examining the means and 
the standard deviations shown in Table 50, it can be noted 
that the overall mean of each item was greater than 3.5. An 
analysis of variance of group means revealed significant 
differences in terms of responses to items 67, 68, 69, and 70. 
The DMRT for item 67 (see Table 51) shows that 
significant differences existed among the responses of 
administrators, teachers, students, and professors. Both 
means of students (3.423) and professors (2.745) were lower 
than 3.5. 
For item 68, Table 52 shows that significant differences 
existed among administrators, teachers, students, and 
professors. Means of students (3.442), teachers (3.381), and 
professors (2.872) were lower than 3.5. 
Regarding item 69, Table 53 shows that significant 
differences existed among the responses of administrators, 
teachers, students, and professors. Means of responses for 
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students (3.481) and for professors (3.000) were lower than 
3.5. 
For item 70, Table 54 shows that significant differences 
existed among the four groups. Both students (3.288) and 
professors (2.766) had relatively low means. Thus, all items 
were eliminated from the proposed curricular model. 
Integrate technology and careers by awareness, 
application, and exploration By examining the overall 
means and standard deviations shown in Table 55, it can be 
noted that respondents basically agreed with the importance of 
all factors relating to the integration of technology and 
careers by means of awareness, application, and exploration in 
the curricular framework. An analysis of variance of group 
means revealed significant differences in terms of responses 
to items 71, 72, 74, 76, 77, and 78. 
The DMRT for item 71 (see Table 56) indicated a 
significant difference between the responses of administrators 
and those of other groups. All individual group means were 
greater than 3.5. 
For item 72, Table 57 shows that there was a significant 
difference between the responses of administrators and of the 
other groups. On the other hand, no significant difference 
existed among the responses of professors, students, and 
teachers. All individual group means were greater than 3.5. 
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For item 74, Table 58 shows that there were significant 
differences between the group means of administrators and 
students, administrators and professors, teachers and 
students, and teachers and professors. There were, however, 
no such differences between the means of administrators and 
teachers or students and professors. However, all individual 
group means were greater than 3.5. 
For item 76, Table 59 shows that there were significant 
differences between responses of administrators and students, 
administrators and professors, professors and students, and 
teachers and professors. But there were no significant 
differences between responses of administrators and teachers 
or students and teachers. All individual group means were 
greater than 3.5. 
For item 77, Table 60 shows that a significant difference 
existed between the responses of administrators and those of 
other groups. But no such difference existed among the 
responses of students, teachers, and professors or among the 
responses of administrators, teachers, and students. Again, 
all individual group means were greater than 3.5. 
Table 61 shows that for item 78 there were significant 
differences between the group means of administrators and 
students, administrators and professors, and professors and 
teachers. At the same time, no significant difference existed 
between the means of administrators and teachers, students and 
teachers, or students and professors. All individual group 
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means were greater than 3.5. Thus, no item needed to be 
eliminated from the proposed curricular model in technology 
education. 
Conclusion 7 
Therefore, in conclusion and in answer to the third 
question of this study, or "What curriculum should be 
emphasized in order to enhance the student's technological 
literacy within general education in Taiwan," the following 
are considered the most important organizers of the curriculum 
framework for technology education: 
Curriculum framework for technology education 
Developing human potential 
1. Enhancing student thinking ability 
2. Contributing to aptitude discovery or coping with 
tasks of learning environment 
3. Enhancing student self-image 
4. Developing student technical skills 
Appreciate learning about technology 
1. Realizing the connection between technology and 
society 
2. Realizing the importance of technological literacy 
3. Realizing the importance of how things work 
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Exploring and experiencing technology 
1. Experiencing the intellectual process of a 
technologist by designing, modeling, visualizing, 
computing, constructing, analyzing, etc. 
2. Experiencing the safe use of tools, equipment, 
material, and processes associated with current and 
future technologies 
3. Utilizing an organizational process model with which 
to explore and experience technology 
4. Identifying and utilizing the current content 
organizer for technology education 
5. Understanding and applying the process of 
innovation/invention 
6. Perceiving and experiencing change as it relates to 
technology 
7. Assessing, evaluating, and acting upon the use and 
impacts of technology in society 
Study the impact of technology on society 
1. Discriminating among possible alternatives 
2. Identifying the technology's impact on society 
3. Researching the impacts of technology on society 
Integrate other disciplines with technology education 
1. Developing and conducting multidisciplinary education 
activities 
2. Applying knowledge and skills acquired from all 
disciplines 
3. Networking and developing cooperative interaction 
with other disciplines through cooperative learning 
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4. Sharing, exchanging, and evaluating human and 
physical resources with other disciplines 
Develop problem solving skills related to technology 
education 
1. Developing creative abilities to solve problems 
2. Developing critical thinking skills related to 
technology education 
3. Researching and developing ideas related to 
activities which include problem solving 
4. Applying systems approaches to solve problems 
5. Developing the abilities to manage problem solving 
processes 
Utilize and evaluate appropriate resources in technology 
1. Determining the availability of resources 
2. Analyzing the effects of resources 
3. Applying resources in a given environment 
Integrate technology and careers bv awareness, 
application, and exploration 
1. Developing positive work ethics 
2. Assessing student career interests and abilities 
3. Reinforcing basic skills, i.e., math, science, 
communication skills 
4. Creating awareness of career opportunities 
5. Providing exploration for career opportunities 
6. Developing employability competencies, i.e., 
responsibility, cooperation, dependability 
7. Developing student career interests 
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8. Developing the ability to prepare for career and/or 
making career changes 
Transition from industrial arts education to 
technology education 
The steps in the transition process By examining the 
overall means and the standard deviations shown in Table 62, 
the reader can note that respondents usually agreed with the 
importance of all steps in the transition from industrial arts 
education to technology education. An analysis of variance of 
group means revealed significant differences in terms of 
responses to items 79, 80, and 82. 
According to the DMRT for item 79 (see Table 63), a 
significant difference existed between the responses of 
teachers and those of other groups. All individual group 
means were higher than 3.5, however. 
For item 80, Table 64 shows that there was a significant 
difference between the responses of teachers and those of the 
other groups. Moreover, no significant differences existed 
among the responses of professors, students, and 
administrators. In addition, all individual group means are 
greater than 3.5. 
For item 82, Table 65 shows that there was a significant 
difference between the group means of administrators and those 
of the other groups. But no such difference existed among the 
means of administrators, teachers, and professors or among 
those of teachers, professors, and students. All individual 
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group means were greater than 3.5. Thus, no item was 
eliminated from the proposed curricular model in technology 
education. 
A curriculum in transition By examining the overall 
means and the standard deviations shown in Table 66, it is 
evident that the respondents generally agreed with the 
importance of the organizers relating to the curriculum in 
transition. An analysis of variance of group means revealed 
significant differences in terms of responses to items 86, 87, 
and 90. 
The Duncan's multiple range test for item 86 (see Table 
67), a difference existed between administrators and the other 
two groups (teachers and professors). It also was found that 
no difference existed among teachers, professors, and 
students. However, all individual group's means are higher 
than 3.5. For item 87, Table 68 shows that there are 
differences between teachers and students, teachers and 
professors, and administrators and professors. But, there are 
no differences between teachers and administrators and between 
administrators and students. In addition, except for the mean 
of the professors (3.128), the other three individual group's 
means are greater than 3.5. For item 90, Table 69 shows that 
a significant difference existed between teachers and the 
other groups. It was found that no significant difference 
existed among administrators, students, and professors and 
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among teachers, professors, and students. In addition, all 
individual group's means are greater than 3.5. 
It can be concluded that there is no item that should be 
eliminated from the proposed model in the curriculum framework 
for technology education. 
Administrative efforts By examining the overall 
means and standard deviations shown in Table 70, the results 
indicate that the respondents mostly agree with all statements 
relating to the part of administrator's efforts. The analysis 
of variance of group means revealed significant differences in 
items 92, 93, 94, 95, 96, 97, and 98. 
The Duncan's multiple range test for item 92 (see Table 
71), significant differences were not found between any two 
groups even though there was a significant F-value. Also, all 
individual group's means are higher than 3.5. For item 93, 
Table 72 shows that there are significant differences between 
administrators and the other two groups (professors and 
students). But, there are no significant differences among 
teachers, students, and professors. In addition, all 
individual group's means are greater than 3.5. For item 94, 
Table 73 shows that there are significant differences between 
professors and the other two groups (teachers and 
administration). But, there are no significant differences 
among teachers, students, and administration. In addition, 
all individual group's means are greater than 3.5. For item 
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95, Table 74 shows that a significant difference exists 
between administrators and the other groups. It was found 
that no significant difference existed among teachers, 
professors, and students. In addition, all individual group's 
means are greater than 3.5. For item 96, Table 75 shows that 
a significant difference exists between teachers and the other 
groups. It was found that no significant difference existed 
among administrators, professors, and students. In addition, 
all individual group's means are greater than 3.5. For item 
97, Table 76 shows that there are significant differences 
between teachers and the other two groups (professors and 
students). But, there are no significant differences among 
professors, students, and administration. In addition, all 
individual group's means are greater than 3.5. For item 98, 
Table 77 shows that significant differences were not found 
between any two groups even though there was a significant F-
value. All individual group's means are higher than 3.5. 
It can be concluded that there is no item that should be 
eliminated from the proposed model in the curriculum framework 
for technology education. 
Conclusion 8 
Therefore, in conclusion and in answer to the fourth 
question of this study "What are the transition strategies for 
Taiwan from industrial arts education to technology 
education?" 
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The following statements (ordered by value of high 
rating) are considered the important steps of transition to 
technology education. 
Transition form industrial arts to technology education 
The steps in the transition process 
1. Upgrade facilities to match new curriculum 
requirements. 
2. Design a new technology education curriculum, (some 
industrial arts content and programs that can be 
modified to fit in new technology education 
curriculum). 
3. Evaluation. Design an evaluation system for this 
transition project. 
4. Rename the program from "Industrial Education" to 
"technology education". The name change should be 
included in government, teacher education, general 
education, and association publications. 
5. Identify the existing barriers to change and develop 
strategies to overcome these barriers. 
6. Revise teacher certification requirements. 
A curriculum in transition 
1. Publish a newsletter, produce video tapes, 
teleconferences, and initiate a journal to help 
facilitate the transition to the technology education 
curriculum increasing communication and raising 
awareness of professional curriculum developments and 
events. 
2. Develop and validate a philosophy for technology 
education. 
3. Develop courses for technology education. 
4. Make an evaluation of each section. 
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5. Hold the technology education curriculum regional 
conferences to develop and discuss the proposed 
curriculum. 
6. Invite technology education curriculum professors 
from the United States and other nations to give 
workshops and presentations in Taiwan. 
7. Develop curriculum guides for each of the three areas 
of introductory courses: communication, production, 
and transportation/energy. 
Administrators efforts 
1. Administrators also need in-service training. 
Administrators of pilot project could be the catalyst 
for such a transition. 
2. Have administrators attend national and international 
conferences to acquaint them with the importance of 
emerging curriculum changes. 
3. Contact the administrators of the I.T.E.A. from the 
United States and other modern nations get more 
information. 
4. Seek a budget for developing the new program. 
5. Develop and conduct a single one or two-day 
administrator workshop in an attempt to update the 
administrators' knowledge about technology 
education. 
6. Give the two normal universities Industrial Arts 
Departments more resources to make the important 
transition in teacher education programs. 
7. Get as much support from business and industry as 
possible (both in terms of curriculum promotion and 
funding). 
Summary 
The conclusions relating to the findings of this study 
have been presented in this chapter. Four hypotheses stated 
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in the study were rejected. The respondents in the study 
indicated a very strong need for enhancing Taiwan student's 
technological literacy and implementing a transition to 
technology education program. Conclusions were also drawn 
reporting some very important statements for concepts of 
technological literacy, objectives of technology education, 
curriculum framework for technology education, as well as 
steps for making the transition to technology education. The 
findings and analysis in the study led to a slight revision of 
model proposed in Figure 19. 
Recommendations 
Based upon the findings and conclusions of this study, 
the following recommendations were formulated: 
1. The subjects of this study included administrator, 
industrial arts teachers, professors, and senior 
undergraduate and graduate students from the field of 
industrial arts education. In order to provide a 
comprehensive picture of technology education, the 
other groups from the other fields such as: 
employers, parents, association members, and scholars 
could be included in the study. 
2. It is necessary to compare the difference between 
junior and senior high school industrial arts 
teachers regarding the perception of technology 
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curriculum framework should be emphasized in the 
two different levels. 
The Ministry of Education should identify the 
concepts of technological literacy for each of the 
grade levels of students' development based on 
liberal arts, science, and technology, because of 
societal changes. 
If technology education is to impart more than simple 
facts and if the understanding of the process of 
technology is an important objective of the program, 
then the Ministry of Education should be convinced 
that technology education has to replace the 
industrial arts education in Taiwan. 
The Ministry of Education should take the first bold 
step toward establishing technology education in each 
level of the general education in order to enhance 
modern Taiwan students' technological literacy. 
To develop and establish a successful technology 
education program, the Ministry of Education should 
reform its curriculum framework in all levels based 
on the significant findings of this study. 
The systems model for curriculum development proposed 
in this study should be considered to applicable to 
all programs and levels of technology education. 
Technology assessment and environmental impacts of 
technology should play an important part in the 
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curriculum of technology education. 
9. Set up an Advisory Committee of Technology Education 
as soon as possible, in order to implement the 
technology education program to substitute for the 
current industrial arts education program. 
10. Taiwan should invite experts from the United States 
and the other modern countries who have specifically 
gone through the process of technology education 
changeover. These experts could be utilized at 
consultants to aid in the change process. 
11. Develop an exchange program which will include 
inviting professors of technology education from U.S. 
and the other countries. Send Taiwan's professors, 
teachers, and administrators to the United States to 
study technology education. 
12. Establish a Technology Education Teacher Enhancement 
Center in order to support teachers in-service and 
retraining program and publication for transition to 
technology education. 
13. Begin a pilot project of technology education program 
with selected technology education teachers and 
classes in junior and senior high school. 
14. Seek support from senators and use political power 
to influence the Ministry of Education to implement 
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(ENGLISH VERSION) 
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TECHNOLOGY EDUCATION SURVEY FORM 
Part I; General Information 
Directions 
The questions on the attached pages are presented to 
investigate your perceptions and opinions about the 
implementation of technology education program. Because we 
are interested in how your perceptions administration/teaching 
and opinions about technology education may be related to your 
personal experience and characteristics, we ask you to answer 
the following descriptive information before completing the 
rest of questionnaire. Do not record your name. Your answers 
will be combined with those of other people for analysis 
purposes and no reference will be made to your individual 
responses. 
Please place a (x) in the appropriate space for each following 
question; 
1. Please indicate your title: (Check only one) 
( ) A. Administrator/Supervise 
( ) B. Professor/Instructor/Teaching Assistant at a 
University 
( ) C. Industrial Arts' teacher in Senior/Junior High 
school 
( ) Senior High School teacher or 
( ) Junior High School teacher 
( ) D. Senior Undergraduate/Graduate student in the 
Department of Industrial Arts 
2. Gender 
( ) Male 
( ) Female 
3. Your current age in years 
4. What is the highest degree you earned? 
( ) Bachelor 
( ) Master 
( ) Doctorate 
( ) Others 
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5. Is your undergraduate major Industrial Arts? 
( ) Yes 
( ) No 
6. Years of teaching experience 
7. Geographic location of your school 
( ) Northern Taiwan 
( ) Central Taiwan 
( ) Southern Taiwan 
( ) Eastern Taiwan 
( ) Individual islands 
Part II Concepts of Technological Literacy 
Directions 
In the following questions, rate on a scale of 1 to 5 the 
extent to which importance should be attached to the concepts 
of technological literacy for Taiwan students in the general 
education. 
Please circle the number which best reflects the value or 
importance to which you place upon EACH following concepts of 
technological literacy. Use the following key to evaluate the 
items numbered from 8 to 23. 
5 = Most Important 
4 = Very Important 
3 = Moderately Important 
2 = Slightly Important 
1 = Least Important 
Concepts of Technological Literacy Agreement 
Most Least 
Important Important 
8. Knowledge of scientific and 
technological concepts and 5 4 3 2 1 
theories. 
9. Knowledge of technological systems, 5 4 3 2 1 
tool, and machines. 
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10. Develop a knowledge of the 
relationships and roles of 
technology on society and 
the environment. 
11. Understand the limits and 
possibilities of technology. 
12. Understand how technology 
influences personal values 
and social institutions. 
13. Apply decision making and value 
clarification skills to the 
selected problems. 
14. Make wise consumer decisions on 
products and services. 
15. Ability to perform a technology 
assessment by using the skills of 
gathering, analyzing, and evaluating 
data. 
16. Cognizance of how science and 
technology influences ethical, 
ideological, political, economic, 
and environmental values. 
17. Knowledge of the history of 
science and technology. 
18. Apply technology assessment to 
human problems. 
19. Understand the conceptual 
framework of technology. 
20. Awareness and assessment of career 
requirements and opportunities. 
21. Experience of problem solving, 
critical thinking and decision 
making related to technological 
systems. 
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Fart. Ill Objectives of Technology Education 
Directions 
The following items are designed to help Taiwan, R.O.C. 
to define and develop its technology education program that 
can enhance the primary objectives for advancing technological 
literacy in general education. 
Please circle the number that best reflects the extent to 
which you AGREE or DISAGREE with the following statements 
concerning objectives of technology education. 




22. Develop an understanding of 
the nature and characteristics 
of technology, and the impact 5 4 3 2 1 
it has on our lives, 
environment, and society. 
23. Develop basic skills in the 5 4 3 2 1 
the use of common tools 
and machines. 
24. Develop consumer knowledge and 5 4 3 2 1 
appreciation of quality services. 
25. Develop safe working practices. 5 4 3 2 1 
26. Establish cultural beliefs and 
values based upon the impact of 5 4 3 2 1 
technology and how it alters our 
environment. 
27. Prepare individuals for 
intelligent participation as 
informed citizen 5 4 3 2 1 
in a technological society. 
28. Prepare student for lifelong 
learning in a technological 5 4 3 2 1 
society. 
29. Make all students technologically 
literate, principally as 5 4 3 2 1 
consumers rather than as producers. 
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30. Enable individuals to better 5 
control their own and 
society's destiny. 
31. Assess the development of 5 
technology in the past and present. 
32. Identify ethical and cultural 5 
issues raised by the use 
of technology. 
33. Project or forecast alternative 5 
technological future. 
Part IV. Curriculum Framework for Technology Education 
Directions 
The following curriculum framework was categorized into 
nine major criteria. Each item of the criterion have been 
designed to determine the important curriculum emphasis in the 
technology education program. 
Please circle the number that best reflects the extent to 
which you agree or disagree with the following items 
concerning curriculum of technology education. 
A. Develop Human Potential 




35. Contribute to aptitude discovery 5 4 3 2 1 
or cope with tasks of learning 
environment 
36. Develop student technical skills 5 4 3 2 1 
37. Enhance student thinking 5 4 3 2 1 
B. Appreciate Learning About Technology 
38. Realize the importance of 5 
technological literacy 
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39. Realize the connection between 5 4 3 2 1 
technology and society 
40. Realize the importance of how 5 4 3 2 1 
things work 
41. Became an informed decision-maker 5 4 3 2 1 
regarding technology 
C. Explore and Experience Technology 
42. Identify and utilize the current 
content organizer for technology 5 
education 
43. Utilize an organizational process 
model to explore and experience 5 
technology 
44. Experience the intellectual 
process of a technologist by: 
designing, modeling visualizing 5 
computing, constructing, 
analyzing etc. 
45. Experience the safe use of tools, 
equipment, material, and 5 
process associated with current 
and future technologies 
46. Asses, evaluate, and act upon 5 
the use and impacts of technology 
in society 
47. Perceive and experience change 5 
as it relates to technology 
48. Understand and apply the process 5 
of innovation/invention 
D. study the Impact of Technology 
on Society 
49. Research the impacts of 
technology on society 5 4 3 2 1 
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50. Identify the technology's 5 
impact on society 
51. Debate the beneficial and harmful 
impacts of technology on society 5 
52. Discriminate among possible 
alternatives 5 
E. Integrate Other Disciplines With 
Technology Education 
53. Network and develop cooperative 5 
interaction with other disciplines 
through cooperative learning 
54. Share, exchange, and evaluate 
human and physical resources 
with other disciplines 5 
55. Develop and conduct 
multidisciplinary 
education activities 
56. Apply Knowledge and skills 
acquired from all disciplines 
F. Develop problem Solving Skills 
Related to Technology Education 
57. Develop critical thinking skills 5 4 3 2 1 
related to technology education 
58. Develop creative abilities to 
solve problems 5 4 3 2 1 
59. Research and develop ideas 5 4 3 2 1 
related to activities which 
include problem 
solving 
60. Develop the abilities to manage 5 4 3 2 1 
problem solving processes 
61. Apply systems approaches to solve 5 4 3 2 1 
problems 
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6. Utilize and Evaluate Appropriate 
Resources in Technology 
62. Identify appropriate resources 5 
related to systems modeling 
63. Select the resources needed and 5 
determine their impacts 
64. Determine the Availability of 5 
resources 
65. Apply the resources in a given 5 
environment 
66. Analyze the effects of the 5 
resources 
H. Utilize the Process of Forecasting the Future 
67. Identify forecasting techniques 5 4 3 
(i.e.,predicting, extrapolating, 
etc. ) 
68. Select appropriate forecasting 5 4 3 
techniques as applied to technology 
69. Apply specific forecasting 5 4 3 
techniques 
70. Report results of futures 5 4 3 
forecasting 
I. Integrate Technology and Careers 
by Awareness, Application, and Exploration 
71. Create awareness of career 5 4 3 2 1 
opportunities 
72. Develop positive work ethics 5 4 3 2 1 
73. Assess student career interests 5 4 3 2 1 
and abilities 
74. Develop student career interests 5 4 3 2 1 
75. Provide exploration for career 5 4 3 2 1 
opportunities 
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76. Reinforce basic skills (i.e., 5 
math, science, communication 
skills) 
77. Develop employability competencies 
(i.e., responsibility, 5 
cooperation, dependability, etc.) 
78. Develop an ability to prepare for 5 
career and /or make career changes 
Part V. Transition Form Industrial Arts to Technology 
Education 
Directions 
The following statements of transition strategies are 
designed to help Taiwan to make the transition from an 
industrial arts program to a technology education program. 
Please circle the number that best reflects the extent to 
which you agree or disagree with the following statements 
concerning the transition strategies. 
A. The Steps in the Transition Process 
Strongly 
Agree 
79. Design a new technology 
education curriculum. 
(some industrial arts 
content and program 
that can be modified to 
fit in new technology 
education curriculum). 
80. Upgrade facilities to match new 
curriculum requirements. 
81. Identify the existing barriers 
to change and develop strategies 
to overcome these barriers. 




3 2 1 
3 2 1 
3 2 1 
3 2 1 
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83. Rename the program from 
"Industrial Education" to 
"technology education". 5 4 3 2 1 
The name change should be 
included in government, 
teacher education, general 
education, and association 
publications. 
84. Evaluation. Design an 
evaluation system for this 5 4 3 2 1 
transition project. 
B. A Curriculum in Transition 
85. Develop and validate a philosophy 
for technology education. 5 4 3 2 1 
86. Develop courses for technology 5 4 3 2 1 
education. 
87. Develop curriculum guides for 
each of the three areas of 5 4 3 2 1 
introductory courses ; communication, 
production, and transportation/energy. 
88. Hold the technology education 
curriculum regional conferences 5 4 3 2 1 
to develop and discuss the proposed 
curriculum. 
89. Invite technology education 
curriculum professors from the 5 4 3 2 1 
United Stated and other nations 
to give workshops and presentations 
in Taiwan. 
90. Publish a newsletter, produce video 
tapes, teleconferences, and initiate 
journal to help facilitate the 
transition to the technology 5 4 3 2 1 
education curriculum increasing 
communication and raising awareness 
of professional curriculum 
developments and events. 
91. Make an evaluation to each 
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section. 5 
C. Administrative Efforts 
92. Seek a budget for developing 5 
the new program. 
93. Contact the administrators of 
the I.T.E.A. from the United 5 
States and other modern nations 
get more information. 
94. Have administrators attend 
national and international 
conferences to 5 
acquaint them with the importance 
of emerging curriculum changes. 
95. Give the two normal universities 5 
Industrial Arts Departments more 
resources to make important 
transition in teacher education 
programs. 
96. Get as much support from business 
and industry as possible (both 5 
in terms of curriculum promotion 
and funding). 
97. Provide a single one-to-two day 
administrator workshop be developed 
and conducted in an attempt to 5 
update the administrators' 
knowledge about technology education. 
98. Administrators also need 
in-service training. 
Administrators of pilot project 5 
could be the catalyst for such 
a transition. 
236 






• 3:^  
-^ m-^ 'm: m0&T3^ijÈ^ngm4: » u) 
1 . ^ È^«m : 
( ) A. 
( ) B. :kMmmif/tm/m% 
( ) C. XSM 
( ) D. 
2. m\ 
( ) :k ( ) m 
3. ^a$ 
( ) 3omMT 
( ) 3img/iom 
( ) 41^^50# 
( ) 51#g60m 
( ) ±gtGoia 
4. 
( ) %± ( 
( ) t#± ( 
) m± 
) «'Ê (mmT) 
G ^ G z ï -o 
s j' £ z 1 - oi 
G c G z I o 
G ^ E Z I « 
* * * I I tSOTâVîJ^Hri 
i4-i = tSç 1+1= e 
#39M^=Z 
#m±#=% 
' sî^ (w 9 s T r^ f ' ;:w?wï#^ wri^ zLMN: : mmmû 
%"# ( ) 
( ) 
( ), 
%rmm ^ ( ) 
zram ( ) 
: (%%4}%) 3"#;^ : • l 
^ST#g$ ( ) 
^ 9T-IT ( ) 
^ 01-9 ( ) 
^ 9-1 ( ) 
Mj; ( ) 
: igsmî^% ' 9 
s ( ) W ( ) 
L m# m) BTgij^swt^Yar; • s 
8 Z Z  
239 
A ^ 4" A 
Xfe * 
A A A  A  
•It -It -K- 3^  
1 2 3 4 5  
1 3  °  1 2 3 4 5  
M.miAma&nmMgdiimgsa « 12345 
15. ^ 12345 
. 0  1 2 3 4 5 
iG. - mm > -
« 1 2 3 4 5 
1 7  °  '  1 2 3 4 5  
i8..mm#a:mAm(itm° 12345 
1 2 3 4 5 
2 0  { È  «  1 2 3 4 5  
2.%Wk ° • 
fn -S: 
s 
22,7##jAù#mm#iÈ ' 12345 
23:ie%M-Aa%A&m8(A35$:HÉ:b o .1 2 3 4 5 
24 ° 1 2 3 4. 5 
25'.fê?ê$±xrati ° 1 2 3 4 5 
2 6 . '  1  2  3 . 4  5  
• {cnisKiiiiiao 




a • .5: 
m 
1 2 3 4 5  
3o.kMAmmY?%Km@ a&;±eo^;mm ° 1 2 3 4 5 
«  1 2 3 4 5  
32iïii.y.[amù^ MM?ll5ù^ fâiais!(;5c^ bJiù^ PJ]HS° , 12345 
33.my#aùt]num « ' ' i 2. 3 4 s 
• ^èra) .. • 
jï 
. % •*;< 
& 6S> 
A yïl 
, « % 
M.im'4^ ±^]Em'ù^ m\m° 1 2 3 4 5 
35.wm»#±6i)m%m]7A3&mRK^^Bm « 12345 
o 1 2 3 4 5 
o 1 2 3 4 5 
. aL4;i#jA6b'^ '5 
38.7mmjiË^m^tÈo . 12345 
1 2 3 4 5  
40.7M$%{'F(zo{5ij(k1j6^ metÈ « ' l ; 2 3 4 5 
0 -1 2 3 4 5 
.• J^Xôi)js.?C.-WiJÏAl3 
42/^^aiÈ6mm#i^%m « 12345 
43.W^ *)tÙtli&j$3%mjgMH4jjL « 1 2 3 4 5 
44 - m$âib > ^ it 12345 





'46'. If ° 12345 
47. ° 12345 
48.7ma{&m%;em'M « 12345 
4 9  °  1 2 3 4 5  
5o..^m#a:-j^±#ùt)mw ° • 12345 
5 1  °  1 2 3 4 5  
52.^m:&m^mm]%it7^!s « 12345 
53.m^'emmp5ii)c3cY% • cpm-ê-iÈ## ° . 12345 
5 4 . . m # ' e m m m m e 9 :  ^  1 2 3 4 5  
55.%!mémiT^pBim'â%M;swj « 12345 
5G "  1 2 3 4 5  
6 . iîJik^nmixik-ràbrA^mi^fit;^/ 
57. ° 12345 
1 2 3 4 5  
59.m3%ÊÈnn%maAmfy]m#m(ii]^m « 12345 
60.  °  
6i.mm^ m7:ïU^ m:y;)^ n]]im ° • 1 
02. mm ° 1 
63.;%i%?Rgg&tiRmÈÈj§ai;x,am « .1234 
G4.7M:&m^mùt)m#ùt)BT8Èiik « 1234 
65 ° 1 
66 « 1 
8 . i2Ê./npr;-è.:lï.în:JlJ;-RiP. 
67. j& l i lF l ]m0i ! l iJÙ^?3?i ;o  12  3 4 





ltj m Lra lo iTJ LO 
-<r -c* 
ro ro ro CO ro ro fO 









































































îiirf i3i3 43 JT> <3 
n TN Itl iîi3 4X 43 nJ i>? \3 10' 
EX JT1 a <3 
VP i 
la 
19: o i.'y TK-* TfC* 




















• •  X 
#x K-
I'le 















0!4(4<s 1/5 tn .-o t-'î '-'' 
c< C") 
(4 
ro ro ro c 






:o:^  0 
 ^2z -K <3  ^





Dg a E 
g tn
i'sr is g 
-X u= tXn C3 
4X m 5( 
z$ 
i'X jg ufT 
é  ^
<3 
,0 P cu% 
O 
C^ (k 
r*.* cn' O 
r- CO CO 
o 
°L . 
{iZ g. o 
_ ^ 3 ' « 
m iX g M; 
o ^ - S
o 
ifî 
Vi^  ^ UQ <=i 
^ W Kz 5X Of 4?r 
i5 ".3 
I ^ 
M I â H S S S 112: i 
KN 





8 5  °  1 2 3 4 5  
:8G « 12345 
.87 .^ (9# ^  ^3;5m&ma=pgmM&ï. 12345 
91 ° 
88. im 12345 
o 
1 2 3 4 5  
:90.m«TiJ ^ 12345 
mm ' ° 
1 2 3 4 5  
3 . • 5tRkja-;$fe 
o 1  2 3 4 5  
. 93. ' 12345 
94..%:MT%ÀMmAnBai!Sm:K±@tÊ%#:a, 
«  1 2 3 4 5  
: 95.i&%MqRTÈiB%±4^zm%w;Rm#%m » 12345 
«  '  1 2 3 4 5  
1 2 3 4 5  
1 2 3 4 5  
97 » {^ #m#a$kWw;;T7 12345 
f i?°  12  3 4 5  
9 8  1 2 3 4 5  
ËDf&ibRij « 
244 
APPENDIX C. APPROVAL OF HUMAN SUBJECTS REVIEW COMMITTEE 
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Information for Review of Research Involving Human Subjects \ ^ ^ 
Iowa state Unfvwstty r . 
(Please type and use the attached instructions for connpleting this form) . ' . ... ,, 
A System Model for Developing Technology Education as the PrimaryDiscipline 
. . for Advancing Technological Literacy in General Education in Taiwan, R.O.C. 
1. Tiile of Project 
2. I agree to provide the proper surveillance of this project to insure that the rights and welfare of the human subjects are 
protected. I will report any adverse reactions to the committee. Additions to or changes in research procedures after the 
project has been approved will be submitted to thecommittee forreview. I agree to requestrenewalof approval for any project 
continuing more than one year. ^ 
Lo. Jimmy Chih-Ming Aug. 21, 91 
Typed None of Principal Inveniguor Due Simple of Principtl InveiUg^ w 
Industrial Education & Technology r ns T^ ann^ r^ni^ o KalT 4-9464 
Depamnent Ctmpus Addreii Ctmpus Telephone 
3. Signatures of other investigators Date Relationship to Principal Investigator 
William D. Wolansky/^ ^^ !!.».^ /^ -^*^  Aug. 21. 91 Major Professor 
V 
4. Principal Invesiigator(s) (check all that apply) 
• Faculty • Staff S Graduate Student • Undergraduate Student 
5. Project (check all that apply) 
• Research [3 TTiesis or dissertation • Class project • Independent Study (490,590, Honors project) 
6. Number of subjects (complete all that apply) 
500 # Adults, non-students # ISU student # minors under 14 200 other (explain) 
__# minors 14 -17 Taiwan Students 
7. Brief description of proposed research involving human subjects: (See instructions, Item 7. Use an additional page if 
needed.) 
Please see the attached sheets. 
(Please do not send research, thesis, or dissertation proposals.) 
8. Informed Consent: • Signed informed consent will be obtained. (Attach a copy of your form.) 
Modified informed consent will be obtained. (See instructions, item 8.) 
• Not applicable to this project 
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9. Confidentiality of Data: Describe below the methods to be used to ensure the confidentiality of data obtained. (See 
ins mictions, item 9.) 
1. The code number on the questionnaire will be used for the purpose of follow up 
only on unreturned questionnaires. 
2. All data will be kept confidential and stored for further analysis. 
3. All data will be reported in form of group results. 
10. What risks or discomfort will be part of the study? Will subjects in the research be placed at risk or incur discomfort? 
Describe any risks to the subjects and precautions that will be taken to minimize them. (The concept of risk goes beyond 
physical risk and includes ri^ to subjects' dignity and self-respect as well as psychological or emotional risk. See 
instructions, item 10.) 
No Risk. 
11. CHECK ALL of the following that apply to your research: 
• A. Medical clearance necessary before subjects can participate 
• B. Samples (Blood, tissue, etc.) from subjects 
• C. Administration of substances (foods, drugs, etc.) to subjects 
• D. Physical exercise or conditioning for subjects 
• E. Deception of subjects 
• F. Subjects under 14 years of age and/or Q Subjects 14 -17 years of age 
• G. Subjects in institutions (nursing homes, prisons, etc.) 
• H. Research must be approved by another institution or agency (Attach letters of approval) 
ir you checktd any of the items in 11, please complete the following in the space below (include any attachments): 
Items A D Describe the procedures and note the safety precautions being taken. 
Item E Describe how subjects will be deceived; justify the deception; indicate the debriefing procedure, including 
the timing and information to be presented to subjects. 
Item F For subjects under the age of 14, indicate how informed consent £rom parents or legally authorized repre­
sentatives as well as from subjects will be obtained. 
Items G & H Specify the agency or institution that must approve the project. If subjects in any outside agency or 
institution are involved, approval must be obtained prior to beginning the research, and the letter of approval 
should be filed. 
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Last  Name of  Pr inc ipal  Invest i  gator  Lo 
Checklist for Attachments and Time Schedule 
The following are attached (please check): 
12.13 Letter or written statement to subjects indicating clearly; 
a) purpose of the research 
b) the use of any identifier codes (names, #'s), how they will be used, and when they will be 
removed (see Item 17) 
c) an estimate of time needed for participation in the research and the place 
d) if applicable, location of the research activity 
e) how you will ensure confidentiality 
0 in a longitudinal study, note when and how you will contact subjects later 
g) participation is voluntary, nonparticipation will not affect evaluations of the subject 
13.Q Consent form (if applicable) 
14. Q Letter of approval for research from cooperating organizations or institutions (if applicable) 
15.1x1 Data-gathering instruments 
16. Anticipated dates for contact with subjects: 
First Contact Last Contact 
17. If applicable: anticipated date that identifiers will be removed &om completed survey instruments and/or audio or visual 
tapes will be erased; 
Sep. 10, 1991 n r ^ •  I S ,  1 Q Q 1  
Month / Day / Year Month / Day / Year 
Dec. 31, 1991 
Month / Day / Year 
18. Signature of Departmental Executive OSicer Date Department or Administrative Unit 
A Tndn.qfrial FHnrArinn anH 
19. Decision of the University Human Subjects Review Committee; 
Project Approved Project Not Approved No Action Required 
Patr ic ia M. Kei th 
Name of Committee Chairperson Date Signature of Committee Chairperson 
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APPENDIX D. COVER LETTER 
September 10, 1991 
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Dear Sir/Madam: 
I am a graduate student pursuing a Ph.D. degree in the 
Department of Industrial Education and Technology at Iowa 
State University. To meet the requirements of my degree, I am 
proposing to conduct a study with the objective of using a 
system model for developing technology education as the 
primary discipline for advancing technological literacy in 
general education in Taiwan. 
It is hoped the results of my study will provide useful 
information to improve the Industrial Arts/Technology 
Education program in general education in Taiwan, Republic of 
China. 
In order to carry out my proposal, I shall seek the precious 
opinions from you. I would appreciate it if you would spend a 
few minutes completing the enclosed questionnaire. 
It is hoped that you are voluntary to participate in the 
project. Your responses will be held absolutely confidential. 
The code number on the questionnaire will be used to follow up 
only on unreturned questionnaires. After the original data 
have been collected, and before data analysis, the list of 
participants will be destroyed to preserve the anonymity of 
respondents. Please take a few minutes to complete the 
questionnaires and use promptness in returning it with the 
envelope provided by September 26, 1991. 
Your cooperation will be highly appreciated. 
Sincerely, 
Jimmy C. Lo William D. Wolansky 
(Supervisor) 
Professor of Industrial 
Education and Technology 
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APPENDIX E. FOLLOW-UP LETTER 
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October 2, 1991 
Dear Sir/Madam: 
I realize that you have very busy schedules, especially at 
this point of the semester. Perhaps that is why I have not 
received your completed questionnaire for the study of the 
technology education program, which was mailed to you at the 
beginning of last month. I am enclosing anther copy of 
questionnaire for your response in case your questionnaire was 
not received. 
Although your participation is totally voluntary, this study 
cannot be successfully concluded without your support and 
cooperation. If you have recently returned your 
questionnaire, please accept this note as a thank you for your 
contribution. If you have not done so, would you take a 
little of your time to complete and return it as early as 
possible. 
Your cooperation will be highly appreciated. 
Sincerely, 
Jimmy C. Lo 
Doctoral Student 
Industrial Education & Technol 
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86. Analysis of variance relating to concepts 
technological literacy 
Sum of Mean F-




































































































































































































87. Analysis of variance relating to objectives of 
technology education 
Sum of Mean F-














































































































Table 88. Analysis of variance relating to the curriculum 
framework for technology education 





































































































































Table 88 (Continued) 
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Table 88 (Continued) 















































































































































Table 88 (Continued) 
Sum of Mean F-
Item Source df squares squares value Prob > F 
78 Model 3 13.0020 4.3340 4.73 0.0029** 
Error 476 435.9897 0.9159 
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Table 89. Analysis of variance relating to transition to 
technology education 





































































































































Table 89 (Continued) 
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Table 90. Means and standard deviations of sum of items in 
each section rating by the group of administration 
Items N Minimum Maximum Mean Std Dev 
TOTAL® 192 255. 0000 447. 0000 367. 2031 41. 8980 
ALL CON. b 192 34. 0000 60. 0000 47. 2552 6. 2749 
ALL OB.G 192 36. 0000 59. 0000 49. 7656 6. 0937 
ALL CUR. d 192 122. 0000 224. 0000 184. 8073 22. 5172 
ALL TRA. e 192 61. 0000 105. 0000 85. 3750 9. 8041 
®TOTAL : Sum of total items(4 sections). 
''ALL CON. ; Sum of items in the section of concepts of 
technological literacy. 
•^ALL OB. : Sum of items in the section of objectives of 
technology education. 
"^ALL CUR. : Sum of items in the section of the curriculum 
framework for technology education. 
®ALL TRA.: Sum of items in the section of transition to 
technology education. 
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Table 91.  Means and s tandard deviat ions of  sum of  i tems in  
each sect ion rat ing by the group of  professor  
I tems N Minimum Maximum Mean Std Dev 
TOTAl 47 243.  0000 432.  0000 344.  1489 40.  6480 
ALL CON. 47 25.  0000 58.  0000 44.  2127 7 .  2199 
ALL OB. 47 39.  0000 57.  0000 47.  0213 5 .  1351 
ALL CUR. 47 125.  0000 212.  0000 167.  7656 21.  3981 






Table 92. Means and standard deviations of sum of items in 
each section rating by the group of teacher 
I tems N Minimum Maximum Mean Std Dev 
TOTAL 189 231.  0000 450.  0000 359.  9206 51.  0729 
ALL CON. 189 28.  0000 60.  0000 45.  6984 8 .  3805 
ALL OB. 189 22.  0000 60.  0000 48.  8730 8 .  2844 
ALL CUR. 189 100.  0000 225.  0000 175.  6190 30.  5406 
ALL TRA. 189 57.  0000 105.  0000 89.  7302 13.  0256 
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Table 93.  Means and s tandard deviat ions of  sum of  i tems in  
each sect ion rat ing by the group of  s tudent  
I tems N Minimum Maximum Mean Std Dev 
TOTAL 52 238.  0000 450.  0000 346.  0962 51.  1094 
ALL CON. 52 29.  0000 60.  0000 45.  0385 7 .  8888 
ALL OB. 52 32.  0000 60.  0000 47.  1538 7 .  0109 
ALL CUR. 52 111.  0000 225.  0000 169.  5385 28.  8318 
ALL TRA. 52 57.  0000 105.  0000 84.  3654 11.  3397 
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Table 94. Overall means and standard deviations of each item 
rating by the four groups 
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Table 94 (Continued) 
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Table 94 (Continued) 
I tem N Minimum Maximum Mean Std Dev 
76 480 1.0000 5.0000 4.2417 0.7992 
77 480 1.0000 5.0000 4.1833 0.9045 
78 480 1 .0000 5.0000 4.0792 0.9682 
79 480 1 .0000 5.0000 4.2708 0.8360 
80 480 2.0000 5.0000 4.4021 0.7773 
81 480 1.0000 5.0000 4.1438 0.8263 
82 480 1 .0000 5.0000 4.1271 0.9015 
83 480 1.0000 5.0000 4.1688 0.8946 
84 480 1.0000 5.0000 4.2125 0.8152 
85 480 2.0000 5.0000 4.0375 0.8165 
86 480 1.0000 5.0000 3.9833 0.8095 
87 480 1 .0000 5.0000 3.8771 0.9112 
88 480 1.0000 5.0000 3.9604 0.8980 
89 480 1.0000 5.0000 3.9104 0.9197 
90 480 1 .0000 5.0000 4.0563 0.9557 
91 480 1 .0000 5.0000 3.9750 0.9338 
92 480 1.0000 5.0000 4.2396 0.7854 
93 480 1.0000 5.0000 4.2771 0.8525 
94 480 1 .0000 5.0000 4.2854 0.8198 
95 480 1.0000 5.0000 4.1813 0.8563 
96 480 1.0000 5.0000 4.0333 1.0129 
97 480 1.0000 5.0000 4.2271 0.9455 
98 480 1 .0000 5.0000 4.3104 0.8845 
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Table 95. Means and standard deviations of each item rating 
by the group of administration 
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Table 95 (Continued) 
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Table 95 (Continued) 
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Table 96. Means and standard deviations of each item rating 
by the group of professor 
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Table 96 (Continued) 
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Table 96 (Continued) 
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Table 97. Means and standard deviations of each item rating 
by the group of teacher 
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Table 97 (Continued) 
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Table 97 (Continued) 
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Table 97 (Continued) 
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Table 98. Means and standard deviations of each item rating 
by the group of student 
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Table 98 (Continued) 
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Table 98 (Continued) 















































2 . 0 0 0 0  
2 .0000  
1.0000 
1.0000 
2 .0000  
1.0000 






2 .0000  
2 .0000  
2 .0000  
2 .0000  
1 .0000  
2 . 0 0 0 0  
2 .0000  
2 . 0 0 0 0  
2 .0000  
2 .0000  























































































































2 .0000  
2 .0000  
2 . 0 0 0 0  
1.0000 
2 . 0 0 0 0  
2 . 0 0 0 0  
2 . 0 0 0 0  
2 . 0 0 0 0  
2 . 0 0 0 0  
1.0000 
2 .0000  
2 .0000  
1 .0000  
1 .0000  
1 .0000  
1.0000 
2 . 0 0 0 0  
2.0000 
2 .0000  
2 .0000  
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
5.0000 
4.0577 
3.9038 
4.0577 
4.1923 
3.9231 
4.0385 
4.2500 
4.0769 
4.0769 
3.9038 
3.7115 
3.9038 
3.7885 
3.9615 
3.8846 
4.1538 
4.0962 
4.2308 
4.1923 
4.0000 
3.9038 
4.2500 

